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its* ah tn j -nr anr an v w 

1 1 

mm&mmitmm t utter- k mm t comiz&i-f hnrz^mm t 

[II*JI2] 

^2 sjtft^jf 2 vtmt & 

mmmmmit. mmmi&m. mmm2&m> Jkumm^'brn^^ it^m.$&®®.m 

Bute^asfi izm < t ^guiem 1 ^w. ^^i&m^'b^/^^ 

m&m 7 mm<r>E.m=f-mi L \zts\,^T . 
mt^mm.f^\zitm ltd? 2 &m<n®.f&itt)-<^2 
[ft^Ji 9 ] 

sif^Jl 7 i; £ti 8 lei^^H^^ HIT 1 tcfcmT , 



[M^JI 1 0 ] 

[tt^JI 1 1 ] 

m&m l-i o^v^tn^i mizmmn^wz? \z & \^x . 
mm&mmitwmit. mmy- hnmtmiz&WLtcom\zmm.$ nx^z 

immn i 2] 

»5)<JI 1 — 1 0 <m*i*ft^ 1 Jltclfit^HS^T mTizis^x . 

z t *ft'&t-t z = $&Tm=?. 
im^m 1 3 ] 

mSM 1 — 1 0 <m>-f tub* 1 Jllcie«<50H^T^Ticfcv^T . 

mmy- hmmit. mm&wifr<bmimnx^z 

[M^JI 1 4 ] 

mu<r> txz&mwcitmmfrfcr&z ntz^mt -tzxnt . 

C^WiHL^Jf <7>-7j affile }f LT r- H «ffi>b*ff*>££ ftfc^fili: t^Ig i: . 
* ^ & < Hfix> 

m&nmf&itxi&faznrz^fe'&x^tmmx^tfrh-zzm 1 xv^^fst, m 

1 t m 2 t i>^*i/££ flfz 9-Yv H \zn<r>>* <i x £ EP ^jn L T itufef? 1 ^ 7 Xv 

* ¥t± Ltzn=f- *mm ? - y v v izmmz *±x 9$im.-&mz l. mm9-yv b 
*Mf&~? z>ttn-zmM<7) ±.izmn-t z z tx, >ytn < 1 1 mmm 1 ^mR^mm^hm^ 

Huiem l7'7X7|i, ^ ? n h n >^Dilc J: *) £ £ ft T ft J: 9 

* fl, ^ - fc* X. h ft fcff ^t'^?DhD>*l|77X7T•^. , ), 

mm&Mitmfeumiz-hmz nrztkmt ~tz> 
1 5 ] 

Btiiem 1 &mi* * 9 >x&> *) . suie^2 &miz ^x^xfiiscutffa t -t hzimi- 



iwAwtii u n w w 

mm am 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

k £ *IT £ . 
[ 0 0 0 3 ] 

^t'Jtil, < ffiu ib *IT § fc. ^^cja^ i o k LT. DRAM 

(Dynamic Random Access Memory) frfc < £ *IT v> & . D R A M<?> #-filr3'rI^T ( 
T, > * 'J -fe* k 7 ) Tli, 1 tl!^m»#* k 1 fll^MO SF E T (Metal-oxide-semi 
conductor field effect transistor) fc>«b&'K ai jR £ ti > ^ 'J -h-^^ilfiSJllcif 

^ «b ti/^m?^^^«gicjhf^f £«jbe^ . tr h mfrhmn® #m <o ri J *s 

iMi ro J k LT3X v tUf C U\ leu 3 *iTu£ ^- ?*^*aj-* ( # Jff £ flft l , 2 
[ 0 0 0 4 ] 

L^L. D R AMTiJ, ISifS^ tfl & k Sf«S*<^^fli^ $ ffi" S 3 k ft^aim t % *) . 

J:<jJlf)ftTv^J:7C, DRAM T tt, t 3 - 9 ~& n ^» # & t? 7 U v > *. 
[ 0 0 0 5 ] 

MiflloTtT'- 9 Jb*»^L %^mm-?$>Z^FW&®.<7> > * 'J k LTti. ROM (Re 
ad only Memory) fc* =k < ft) »b *IT u& fc*. gem 5 *it £ ^- ? ^o^S^e^H fr^^ISt 
T£>£. «S«;ior&6&?F# ?&'I4<7> >t 'J t LT, EEPROM (Electrically 

erasable programmable read only memory) £ JfH^ f z -y *y v i/ a. > (Flash memory) 
ft'SJE^n-Cui (WfFlfclW 1 . ^««FXI»2 #«0 . 77*;ya>t')|i > iffl©^^ 
iSffctt;** 'J k LT. # < <7>^ffTf£ffl $ tlT v*£. 
[ 0 0 0 6 ] 

fti(B'&77'yy i >t-j^>t 'J^;mj, MO S F E T60 r- h mffigUfc*. #J8Pr- 
htlti||y- h m«£1c L TznWi^m frh 4i^?^y-h (Stack gate) *f§:iik 
&0T0S. 7 7 -y y 3. > t •) x* li , -#j®7*- N icSft 2 *ifc«ffi*>«k: «k *K MO SF 

e t <7)mfet)*mit-t z> ck^fijfflLT. "t* ? aim t ltv^. 

[ 0 0 0 7 ] 

7 7 '7 y a > t 'J <^^- 9 <7># § 3A ^tt, FM ^^tsXtc^mffi^Ell^n LTM L fz * 

^^icMm^^En^JO LT F - N (Fowler-Nordheim) h > * >i> MWL&W,-? Z k T . 

«b#3fir- h tcM^f (-te^tc lim^ ) ^iiAtS c kT, ^- 9 <r>m # ^ 

fe^m^^^i %m < c k ic ct v tf t>tis. 

[ 0 0 0 8] 

7 7 -v y a > t 'J a , D R AM<50 J: 7 4 ') 7 1, ';y alfF fe'^W^ixH, F-N h>^> 
^Jlltfflo ^fc^tc. DRAMlcit^T^- 9 <7>mB iiASViSlcSt 4 



[ 0 0 0 9 ] 

±mLfz^ *? v is » > * L x jff fcft*# »tt > t 'J tLT, %&ltt#*>&««ffl 

> ^ -J (WT, FeRAM (Ferroelectric RAM) * x ^Itt^^i^fiR 
*fflv^fc%»ttflc > t M (WT, MRAMCMagnetoresist RAM) k o 7 ) ft @ S 

ilTfc *K ^A,lcfiff?££ tlTv^S. Zco^X'. F eRAMU, KUcHflHt^tiT^&Ci: 
«b *> 9. It ii * fi¥ B flit . °i$kM > 'J £ It T ft < ny'; ^DRAMtll 

[0010] 

(PVDF) lenftS ft* £ 7 B a M g F 4 ft irco 7 y « 

[0011] 

»ft*%»l«#»4» BaTiOj, PbTi0 3 ftk<^n^*^M h ffljg (Perovskite 
) . LiNbOj, L i T a 0 3 <f t^»-f * > + >f H«Jt (Pseudo-ilmenite) , PbN 
b 3 0 6 , Ba 2 NaNb 5 0 l5 '5:^<?)?>7Xf> • -7*a> X (TB) «ii ( Tumgs ten-b ro 
nze) . SrBi 2 Ta 2 0j, Bi 4 Ti 3 0 12 ; 5:^<^^^vxJi^^it(Bismuth 1 ayer-s t 
ructure ( e r r o e 1 e c t r i c . BLSF ) W . L a i T i i O 7 ft £ <r> >M n ? n T^jt ( Py r 0 ch 1 0 r e 

[00 1 2 ] 

* fcx ^ftTSSUSfllttli* # V 7 -v ffctr^ =py (PVDF) %46#k ~7 v <t¥ - 'J ^ 

> (PDV) t£7 -v fbxf- u y <?>J±m^facoP (VDF/TrEF) ft ir ?H?> 

[0013] 

±j&L£^s$m#tt5|s|-<7>7 F eRAMCtt±i:irfr:ift i 8lK*#* t <lffl3n4. <? 

(WT> ^n^x^n Mt$m# i:nf^)<^»^T- 2 tPb (Zr, Ti) 0 3 (PZT) 
-enil 3 ft* L*Lft**«b. ^»#ft St fti»l±. ^ill^^ilT^ 

[0014] 

v T.mvtffimfamn.ik (blsf ) ft^it jntui, l^l. #ft^%si«#icjt^^ 

[0015] 

7 7-vya>t .jcoftb') t LTl^^tlSF eRAMta, ± lc, X 9 v >> W. t F E 
Tm\zftM2ti&. *9v9M&. 1 K 5 > x ^ 7 1 * ~> 9 IF e R AM t 'tof liti 
v C <?)«l3t^«b H 2 8 JC^-t J: 7 ft X 9 v * 9 r> t t , -?L-+m** 

'^J'^fifotw. ^tjfot^itft^. * fc % x 7 -v ^ miz It. Ih7 

> ^ X 7 l^ft'^JlF eRAM^Ctl^2olfeT$S»lfffl:^€/3 2 h7>^*x? 
2^t^y ?IF e R AM . 

[0016] 

El 2 8 ic^-t x 57 «y ^^^F eRAMtt, ^mfrmM 280 1co_htc. 7-7, 2 8 0 2 
. h'M> 2 8 0 3, Y- h 2 8 0 4 ^^LTSlt «btl/;r- hfi 2 8 0 5 J: *) 



'd. o ivi u o i- ^ y a y ^ |) M , iviyoi 1 ^^/A^v;/-Aiov^h-> r dp*« z, o 

1 1 . 5 Sfc«#JS 2 8 12. ±SUmH2 8 1 3 «b & -5 * * is 9 

LTV>*. 13 2 8 <D *J T- 1 1 . V - Xfl 2 8 0 6 lz J: 0 JifB* * 9 fc* V - X 2 8 0 2 
IzmmtT^Z. Zfz. KM> 2 8 0 31CUKH> 2 8 0 7 HliU «»Efr 6* 

[0017] 

m c * * * ji 2 8 2 1 ) \z fan z mm t Lttajt* c tx. rij*«v^ttrojo7» 

[00181 

_LML£:X ?^IFeRAMtWL 4 FETIFeRAMU> iX1tn^ffi7 F e R A 
Mk ITJDj^f^ilTv^, FETIF eRAMli, 1 h 7 > ^ X 9 W. F eRAMfctnptf 

z&m&frh . mo s f e r- h t * * *>i&t&<7) y- h®Lmm<niK£> *) \z 

^lt#itSILfcMFS (Metal-(erroelectric-seraiconductor) IF eRAM, M 
OSFET^r- h nm<?> ±.\zfammftm*mW.L ItMF MIS (Metal-ferroelectric- 
metal-insulator-semiconductor) IF e R A M s ^IcMOSF ET<?)^- h fi t Y 
- h %&mm<nm\zfaMm.&m*mW.Lrzm 2 9 iz^k-t^ 7 £MF IS (Metal-f erroelect 
r i c-insul ator-semi conductor) 5HF e RAM^ t<7) 1 h 7>x*a?IF eRAMft'J)^ 

[00191 

029 iC^i-MF I ST 14. ^tt^flx 2901co±lc. 7- * 2 9 0 2 > KM>2 
9 0 3 fcHS*.. V - * • H U >f >HBlcKit £ tifcr- h Ife^JH 2 9 0 4 ^)llc, famMfr 
fc*<b & 4if#i 2 9 0 5 §fix, f$m#H 2 9 0 5 ^ilcr-h 2 9 0 6 ^ii.l. 
„ V - * 2 9 0 2 £tt V- 2 9 0 7 A LT V- x«ffia*EPfln3 *u F M > 2 9 
0 3 IC14 K U > IS 2 9 0 8 *MT m^fE i)*}#^c LTOi. 
[ 0 0 2 0 1 

Cti^coF eRAMii, MOSF E T <7>©jfF lz fammftn frm* Mm $ •£ fz ^ <n T* 3b *) 
s fl-«tf>ttJ»IC «k 0 . r- Fiil 2 9 0 4 jg. T<^ #f| ffi lc * * ;u 2 9 2 1 ;b*ff^ 

mwi<$.*m&m *> . tM^ify 9 >nt^r<7> r 1 J *>*v*wt r 0 j t ltix 0 ta-tmm^ 

[ 0 0 2 1 ] 

FETIFeRAMTMl, Ifl fl* JSC *I «b , ^-^ig^tiJL^ffoT^. 

a&igftL&uc t fr<bitWLmm&ia, \.t^mxs> , ssi£iafi**>*KHf#<? nxu§. $t 
mmm<t\z^mx-$>z> o 0 nisictt, 1 h x?if e ra 

M^>7*>MF I SIF eRAM (1329) X\t. fc ¥4? W lc r- h |fe^^ 

[ 0 0 2 2 ] 

fco z&fzdb. ^^nmx-i^m^ nrzMF 1 s^f eRAM $&ftmm%L 

\z «k ^ffi fc'ff *> c fc Z> z t frx B -f . & m m <r> ^- 9 ft ft frx B % o ft . $ >b C . 
x 3&S|it#<7>#ffi*a»3 ^i:ITLTLl7. Ctl«b<^fe*^fc, M^MF I SIF e R 



ck o k -o v x rn ^ td* tdi c jig v o 

[ 0 0 2 3 ] 

MFMI SiF eRAMlcfe^Tli, S B ^^)^it« (P t ^ S r R u 0 2 
& ^ l$) co±tc^^m#^^^T-§ MF I SMF e R AM*8iI<7) J; 7 tc*fe 

«ig<?>±k:^si«#*^RR-r *<&g**ft < m&n%f&mt)*T- % L^L4**«b, 

ft u 0 

[ 0 0 2 4 ] 

MFSlFeRAMT'U, Lftv^fctfjlc. jSafl5»cjSt 

«fe S#ffit7><RT%lEl3tt?i* -So L jb* L x »/ ;u Y >i M 0 C V D v£ ft £ <r>^m 

n.ibf&mi?"£;T-iznu<vi&mufgt)*>&m t % z> tztbiz ^ s i ft t<n¥&ik$kmt)*wt<txi$ 

fat <r> wm\z Wcitm (WfflSHtlH) frMfcZHX l * o # * mf i sif e r a m t 
[ 0 0 2 5 ] 

nmwHtmwi&z tift < Tt s ssiffi»cxi«?gft%#<iBj&Lfcjg£-, m 

<7>f£Wfc**§ < ft 0 » lEEift > * 'J WiftWZ ft < ft -So r^L/;^il#I^D D D 
[ 0 0 2 6 ] 

±tELfcF e R AMft £Xlt. &<*±.^<7>Wl{tifo i fomni*<r>J&l&t)*n&'?S>&. £ 

T-tc+i * ftff^^^g^^m tr <7>mv&wtj&i? i &frmfr>hnx^ z>« '/*r* c so i- 

gel) ffi t*f$^JSf&#$? (Metal-organic deposition. MOD) % #ts ffc^^Jtftvi (Che 
mical solution depos i t i on, CSD) * %$t^JHt^fUfli§lt?£ (Metal-organic chemical 
vapor depos i t i on. MOCVDX tiMOVPE) » >l X • u — -f — • # x ^ a > (Pulse laser d 
epos i t i on. PLD) > W.W 5 X h fL^ifft v£ (Liquid source misted chemical deposition. 
LSMCD) . mm ft v£ (Electro-phoretic depos i t i on. EPD) . g)Sa^^i/j"J>y 

(rl-sputtering, R F X -y 9 y£ v * h n > x ^ v 9 v£ £ & D? .& ) , ECR^^' 
v 9 lit: (Electron cyclotron resonance sputtering) ft £ l-f <b *l -5 . 

[ 0 0 2 7 ] 

£ tl «b <7>fiKflI (?) 7 ^ i. W, £ ft o T £ ct> li x '/^r^a^MODSkofttiiSCS 
[ 0 0 2 8 ] 

K + k:«*lcfflv^ $ tiT L * u&$F ft flg&M tift z £ ft 

feeble. S^^#Hm<50ft!l8P**Sv^ii^-, &*Tft!ft'r£<7>J]II>t)*^ < ttftv* 
[ 0 0 2 9 ] 

9 -yv v art ic fev^T u -^ffe'sairt s ti2>ffift<7>mft\*iEn\z>}s$ < , «r«afltsf*» 

^3 X M -y ? $ tLT ti^. JSfl-k: 7v § ft c z „ c^fcfttPLDaTtt, S# 

L T t ^ < S ft o fe^1±lC ft ^, ft £ . iz o T ± § ft II S . 



I \J KJ O \J J 

mn&'&teti'tz&m t lx ^y v 7*fti*ag <**ixus. in 

#&a*ft3ftTv>£. L^Lftjb*^ MOCVDfttt, % IS» k L T ffl u * fc#> . 

ffig «t« £ J& & JSC 7* *&JST C k \Z «k £^»rjb**t ftHH Uotl^. 

-J&ictiu 1rl»&«ttfl-tt. SXO iv^'glT lift ukv> -7 ^5. 
[ 0 0 3 1 ] 

ft irfcffii** c k ft < , ±tfi-t -5 flg^flffioa fl (Hffit 7 * n ><• ) &*Jt$£ftH^ft k<7>H 

& \Z J: 0 „ % Si ft j£H ^ 3 • -ft tf> 1 o lc ft o T £ . X >y 9 Sfc IC V> T . ffc^M ft 
[ 0 0 3 2 ] 

*it»-t* k % izit. jhfjR k ft Z>i\L-&m (l&;&S#) ?-rn%fflus. L^Lftft*<b. 

>v ^ vjT-ii. *7git#* t lt7 ;u =r > x t Lx&m~&m^xm<tW} 

i &mnte-&Bf&LrzM'&. &m±.\zr*f&2 nrz^mm.i^m^ ^mm^^izu o ^fti* 
m» ftjsH<^%ss«^fc*^ib nftv^ tin raa*»*>o fc. 

[ 0 0 3 3 ] 

z<7>rzdb. fammk^mnLfz'&iz. t^m^rzmm^xto-r > r tn? 

lift <2>M$£liic cfc *) . **<^±ic^^Lfc%^«#)g|^|RM%3c#-rs^S***>o fe. 
^oT. 9mxit. t > r k 7 X^^il^jn £ ft, jfilil^c -fe xic 

k 7 ^iii^o fc. zcD-r-- >) y rigx-tJ, -S<7>JgM£»& 

«k 7 k ©J an ssft ir^*fr*«®jcwii-rs^s***>r> fc. ^^t. mr&-tz> 

m^ttWlz ioTii^ t- - > r^if^ft i z t frx-B ftv^if^-^^o rco 
[ 0 0 3 4 ] 

^^v^lS^IKn^H^eScWi-S^akLT. if ^ ^bFp>*d| (ECR) 
\Z J; 0 ^ 7 Xv^li^, Ceo 7- 7 X vco#£Sc»§?i*f!Jffl LTf^«bftfc^7 X7«^S 

mizmmL. mm\z. ?-yv v tmt&miznm&.xitiknm.ffi.'mB.-zwtoL . ±ieEc 

R X 3&± Z it -f ^ X -rffi.'b <r> -i Or > £ 7 - r >v h ^1 # jA ^iff 5^ $ x * v 9 >) > r 
L. i^i1S(ctt^$ t^E C R ^^''V 
[ 0 0 3 5 ] 

>y 9 STll, 0. 1 P a^SlilJico^xBEt/T-ftu k^^ft7'7 X-7«#^ 
ft4v^tWL, y'STfl, $£^ECR^7X7i,*0. 0 lPa^fftl 

E C R lc «k ») Lfctf^y-y'; HclTTXn-.y 9 >) y ir 7 fzdb . fc^fctjX 
x ^ v 9 ') y 7frx % Z> . 
[ 0 0 3 6 ] 

ECR X^n- >y 9^X\t. mmzE C R 7' 7 Xv^Et 7, ,< v 9 $ ftfc^T**MW5 ft £ . 
ECR7-7 Xvl^^^f t>U, ^fC^^lc=k») 1 0 eVft^Rl 0eV^)i^^-t 

mmz$}M-t h -i * y <?> a *ymwtmm , b±B < sxft^., &ot. e c r 
y ^ x -e^if o ^- > it . 9 $ ft x mm ± ic mifc l ii^je^ tc x ^ ;u ^ - % 4 



C A L O o 

[ 0 0 3 7 ] 

E C R *><v ftv^M®T-Ia D „l^l6*f^T-§4 C HUSh^oTo 

fF^C^ 3 Itftff-XM 5 *#JR3 *lfcv>. 2hlz. ECR^'t^au, IBS <?> J* » 51 J£ 
^JtUfiSSLTv^fcft, r- MftiKiiKt ir<^«*>T»v^«*, H if fli!l ffli «k < j&ifc-* 
Stf>lc5ILTv*S. £fz. E C R X ^ -y ? -ST'tlfl L fci<7)^ffl t 7 t n y [J , 

fc-tZtlrtX* < . iiu^LfcF e R AMICUS* ^IS«#l^<?)^fiK^^Jl«ffia^>0^lc 
[ 0 0 3 8 ] 

e c r ^ m-zm^rz^mnitmntftiiiz^^T tv* < o^^ntv^. 

if. lffF:£iSK4 . !Rpfp^:S^5. fM^fFifcifc 6 xit. ^ z*xa * H p > * o u 

mMi¥^mmiz^\,^xm^ LTi^S. 7 T-li. B a 2 N a N i 5 0 

Ilcov^a§LTv^. $ -bid, 3Mf ff^Dt 8 T-li » B i 4 T i 3 0 1 2 <^ Mia ic o X m 

[ 0 0 3 9 ] 

Lft i L, 5 i<> , 'bv T' li . E C R X >< v 9 ft * ffl n T t s 3c A <b tit * >v 9 ft i: 

LTi^fc. Z<r>fzdb. &3fcTtt. ECRAn-.v^^lviT^WI^r^LTt, F 
e R AMlcjffflTS 5M«r^^ftt§^t: t *>*T # * *>* o fc. 
[ 0 0 4 0 ] 

3 0 ic^-tck 7 ^ip^s«3 0 0 1 <r> ±mzm.mm^L rz^mm^m 3002 ^&f/t 
M^^fb^-t. u > * mm^mm.'tittm^mm^fix^h in^me^m 
) . 3002 <oj&tftte<z>*!)fflPtiu m®3 003 i:m«3 004 1 ^mizmft* 

m flu •? £ c t f ir 7 , 
[ 0 0 4 1 ] 

mfF£SK 1 ] !ff^¥8 - 0 3 1 9 6 0 
[^fF*i» 2 ] iff fFl? 2 8 1 4 4 1 6 ^i>i5 
[JfffF5:^3] ifffpm 2 7 7 9 9 9 7 
mff£$K4 ] <NfHi§¥ 1 0 - 1 5 2 3 9 7 
[<f#fF«5] «H¥ 1 0 - 1 5 2 3 9 8^i>£5 
[#!«» 6 ] « m¥ 7 - 2 6 3 6 4 6 
[ttttAfiK 7] 4f 2003-7791 1 

[IMffFIfciiK 1 ] x-^. I"? f * * • t^-t^>y??-' 

-i^J. 198 1¥. (S.M. Sze. "Physics of Semiconductor Devices". John Wiley 
and Sons, I nc. ) 

[it ft ft 21 nmm±mm. itrnwim. 731, 19^, 11 1 66> 2004 

[^«fFS:iK4] »«Jg-6P. rMRAMRi-Si^bL 
S I fEffl IT'-J , * v V 

IttftffflCffii 5 ] ^oRfrl^o yt- + i*7^Jf i -A^^i>^7> K "r- £ ; n i; - 
. IB 1 7^, ^5f, 2 2 2 2I> 1 9 9 9 ¥ ( J. Vac. Sc i . Techno 1. . B 1 7, no. 5, 2 2 
2 2 ( 1 9 9 9 ). 

[#4#ff:£iSK6 ] «WI«b<^^ t-fi'T^Hr7^yU, 17 6t> ^3-^- 
. 1 7 6 8 1, 1 9 9 43MJ.Appl.Phys.. 76(3). 1768. (1994). 

mn&-$M7\ mw<b<» [mwjkvm*)b&\ , i44t, 86i, 1997^ 



1 9 9 1¥« (Appl. Phys. Lett. , 5 8. 2 4 3. ( 1 9 9 1 ). 
[ 0 0 4 2 ] 

L**L4*"b, El 3 0 ic^ UfcWf^XlK 6 IcffiS 5 *iTv>*«iB tt . tOEi L fcMF S 3! 
F eRAM^r- h mffiiftT t [a]«tc. ¥4p#<50 Jt ic ftftttftm £ fil £ -5 tftjg £ o T 

^oT, ms o iz^-tm^x-it. MFsiFe RAMcr>mmmmizm^:^?^mt 
b < mm l . ^rnrnn^- 9 ftnitTasm-z&z z t m^ns. sirs, ms 0 tc^i- 

ibft£<ii: lefts, 
[ 0 0 4 3 ] 

0 3 0 C^-*&Tk:l!.«bft*m8fe«JEEfc x-x 'J ^ XU, ^^#^^3 0 0 1 tfammt 
1 3 0 0 2 cofUffltcfl^ L fcXRSlc , *^Xtt*-* frffim (hV; ■/) $ ft * fc#>k:jg 

§ * t <?*iti^£ 0 z :tffp5c^6 Ttt. mm^^tc mm -t %> * * 0 T&fc*^ftv> 

Wft^ff t L < » 3 0 0 1 HTv^, L^L, f£EXRB*>** 

T N 7 «v ^Ittfflv^v^ fcafclc, ffi^i-S h 7 <y ftfttf. 

tcff 7 »j - trnmiz* *) t»- ? fimnffmi^ < ft*. c*ucttL, ^*i#s^3 001^ 

±C^fflft < ^SifltttJI 3 0 0 2 fcJfS/fcL. 'J - ^m^l^^ft < i"*UJ. ^MT^Jg^ 

a^m-tf-f . > * 'j *>a&*ii$r < ft &o cti^^^rticj:»). m s 0 iz^-tm^-zit. ^ 
i^^^ > t m «j#%^f 7 tcti^ii^ic^iiT-^-s t<^T**>o fc. u±.\zm.m t * 7 

[ 0 0 4 4 ] 

*^B^ii. j: 7 %mm&*mm-tzrzibiz%£nrz>t><7y-?& *> , & *) ■gmizvtm 

<r>Un&nhflZ> ft if , &«8Stffc*Rj**^ffi!£$ ftfc#Jftfcfflv*T££ L fclftftfr*ft «b ftS 
H Strife 7 *m«-t£ Cttg(fli:t^„ 

[ 0 0 4 5 ] 

tiTSvuct^i/cv- xtisvH u >m« t , ^mmitmrn t y- h t *>mik: 
»t+*>ftfc*fe*Ji t^ft < t^d^.. ^nttftwna. ^ft < kt2 -^^^Jl^#^T• 
v^-s j: 7 tc Lfct^-e*.*. c<t> * 7 tc^^^ ftfcH^Tm^T-ti. ^mmit^mm^n 

tn.i&<7>Vtm\z «k •) , v-x- k u >WK:!SlftS«m<^^l|g**^fb-t*. 
[ 0 0 4 6 ] 

1 o t y- b mm t <r> miz bp ^ n tzm%i%^\z * 0 sjs:M**^fb-t s *t <o t- & & , ^jx. 

. m 1 li^tt^^ft-sm 2 «JEEMWT<^«ff HP/JDC ck 9 If 1 fficfiUiJ: 9iv^2ft 

Kfl^Jf om2^.iei:ft^ 0 
[ 0 0 4 7 ] 

ilQH^^^^ \z is v^T . ^SUHi. S14». 1241, ^ ^i&m ^ «b $ ft . ft 
Ifig 3 ft, ^ft< ttll^fl. TfeVSttft^'ofllfiRS ft. ttttgffi&V^fflI<?)^4 < fc 



•d- -o im hjc ii_.-ry ^ its id. x wra hh tjl -a. tft 'd. v* „ p>j >c_ id. „ sii i wmwr >> > »» en v > <m 

2 &mi$ *) . mzmiz. it^&t&$i®.i&,izitnLxffim%* 9 >-&^t?jf^ 

v^x^ck<. ^JM^fb^n £mmt<7>m\zm.w.$ nx^x t 

[ 0 0 4 8 ] 

FM >««a*jf£i$3 iirztkmt tsig . &H$Hb<Bjra r- htit <7>ra»c*fe<gi8 

afrits *ifc«jiBfc-t*xsfc*^«r < t Hi*., ^mgHbttva* pfr5£*>*&»$j£-?«i& 

•b fit ffc c? tl fc 9 - Y v h lc ft <7) >M * ^ EP^JD U T 3? 1 ^5X7*!) #E£ Ifclif ^ 9 — Y 
v V \Zffi%2 MX v 9%L%.*mz L s 9-Yv h % "t * * ± IC it ft i" 

Kt?, ^^<HS1 ^«&V&i5t^<b*ffi£e? tifcSgpiB SI , m 2 , 
&tmffe<^fb^Mti&ftffi/£<7>*SIi ft O , £SBn^ + C#fR3nfc«Sctf>fR*SSi*ii:* 
^ft < t tfli8^.*^fl8k:0flR3 tl, Si 7* 7 X v a , ff ^ -f ? a h a>±togtc J; 0 

3 fix^mmn\z dx *) mm^^'i * - x. % ntznir v 4 9 a h n ynm,^ => x^?x& 
*) . mM\zffifeUf£izifam2tirz#imt'?z>&7\zLtz : b<7>x$>z. ft*?, si^na* 

[ 0 0 4 9 ] 

^1T§ 4 ft ir«nfc#i*a*#<b ti£. 
[^B^^^JlE-t-5 /z#><oSH<z>jf£flg] 
[ 0 0 5 0 ] 

m\zisttzizffii L m?<r>Mf&M*mfe®\z^m&®%mmm (a) , cm j&v«^»f 

ffiEI ( c ) T*>S. m 1 ic^i-H^^ *^14. #Jxl4. ^,^^~> ') ziyfrh ta h^ffi. 1 0 

1 <r> ±.\zZ&mm 10 2, Y- b mm 103. Bi tTi hOt *»<b*ll£3 ttfcRJP 30- 

2 0 0 nmSS^^itfttl 10 4. y-Xtil 06, K M>tll 0 7^1£, 

^jux.t. r- hmii i o 3 h &mmitmm 1 o 4 t^isncife^Ji 1 os^a^-s^^ict 
fct<?>T*>s. 7 isimm.ii l rziiffl? iz & x . mz.it. mi (a) iz^-r& 

7 izm&frWW 3 tlTv^^Sg^*S iA^^flii: L . EI 1 ( b ) lc^-tJ;7lc. m^)b*En 
[ 0 0 5 1 ] 

M 1 0 1 14, irooiltmttW^^v^-f ti^«b)(ifiK$ tixv^x t 

J:u 0 Sflx 1 0 1 *»«6«tttJH-^ibfl|fiK3 tiTv^s if mmm 102l4^<T s td;v^ S 

re, s^x 1 0 1 t)*mm&nwfr<bffim,2 ti-cv^jt^-, 102. r- h«® 1 0 3 

14 & < Tt J: < . z<7)M£r. mm&ttWfr<bffif£2 fifz^m 1 0 1 ft*, Y- ust 

. Y- htl 10 3. V- 106. 1 0 7 14. #IJ^.14. (P 

t) , if-OA (Ru) . ^ ( Au) s m (A g ) . (Ti) ft ir<7>*^»^^ 

t?ffi^£«*>&wa»«b«i£3*iTv*nti:«fcu. *rc. ±ie^«^t4, ^<b^?> (T i n 

) . mit^y =.0 U (HfN) » ^f-9AS^hn>f9A (SrRu0 2 ) . iHbffi 
$ft ( Z n O ) . IfttxX ( 1 T O ) . 7 -v fb^ y 9 > ( L a F 3) ft ir^jg^W^fb 

m^Wcit^i^^ v itmm<»ittrm . $h\z. ztih-zmm Lrzw.&mx'&^x^ 

[ 0 0 5 2 ] 



•J M 7 a , v ^ 7 A , # * ^ ^ £<7>m&mfr'hffi® t 2 tlfzL i N b 0 3 & ir^ge 
ffcJftK LiCaAlFg. L i S r A 1 F j> L i YF 4 , L i LuF j, KM g F 3 & ir<?> 
v v itWfrhffif&Z tiT^tui* v>„ ^^li l o 5 tt , x 

h n > ^ *7 ,u , -y h V t7 , i? >\, Z2 u , >\ 7 *7 u , 9 > 9 >l , RU . ^ > ? > 2k 

[ 0 0 5 3 ] 

£«$e«fi 1 0 4 a, 01 ( c ) iz&± l x^i- ^ 7 ic. b i 4 t i 3 o 12 ^fb^«i^ 

ft ffl/iUc it fSLTiifiJ&f- 9 >*£-tflifc*«b*<5*g&JI + B i 4 T i 3 0 

*§H)b><b&£fi& 3 ~ 1 5 nmgS^IS^)l!liS B B B i 1 4 2>b*#m2ftT)|i§/&£*i7c^<7> 
T-<fc&o c nii, 3giiSi*TSSSR^<5om^lc J: 0 BUZ *itu£. ggBJI 1 4 1«, tr x 
vx^ffiiijtguo i: & £ T i Ox^iS^-^^-So f ulli^h, ^££JI 1 4 1 li . 2 o 

1$ L T^^v^fli<?>JlT-*>-5 o Ell ( c ) tt. &W*ffc«»W 1 0 4 <D«lfrlB 

[ 0 0 5 4 ] 

H 1 ic^ L£H^i?l^<^/£coM##nco v^Ti£Bfli-£ h , tfj^tf. r- h fliffi 1 0 

3 It , mm 1 Onm^^f-^AK-e*'), ^W^fb^Ji 1 0 ±3£ L 7c J# W 
®Ht^^£>&3l]lJ¥4 0 nm<7>JlT-£> v , ^fe^H 1 0 5 It . SLgHL? > 9 >l t ~Wclt^ ') 
=> > £:^'b&-2>Jilj?5 n m<7> #JS fKT*etr> 9 . V-xfll 0 ^ > mffi 1 0 7 It 

. ^ a* ^ mfc 2 ti t <o x- 3b & „ * . v - xts io6&vhm> mii 1 o i it » ^ 
h^mh i o 4 ^pj^-b . 9 >j« , rn.it* 9 >m> &mco\mizmm <? firz^mmmx- 
j>o iu, ^wiefbWJi 1 0 4 ta>m mm** 9ymt-tzzt~Z'. mm'&<ofa±.t)* 

Elti^o v-xil 1 0 6 k H H >m« 1 0 7 t <7>fi^&. #ijx.ti. lmmTf> 

& o iia! L =k "7 ic . 1 0 1 Jkummm 1 0 2 <^li^lJ . c fi \z m £ ^ <^ TMi 

[ 0 0 5 5 ] 

w±T-mB^ l fe. 102, r- h 103, ife^ra 105, ^jaiefb^Ji 1 o 

4 , V - xil 1 0 6 JkU H U >f >«® 1 0 7 M#fi^J ^MvS U^a!i--S> HI 2 
t<):7 ; 5:ECR^A•.y5'iilcJ; , ), ^|?-yn^^?-y7 FS, ~r>\,r!Zsjf^ 

[ 0 0 5 6 ] 

0 2 \z^-?E CRxm «y ^^atco v^xiiB^i-s t x t i 1 , 20 1 t: 

tllcjiai-S 7' 7 Xv^^^ 2 0 2 UlxTuS, 2 0 1 13^ LTu^v^I 

[ 0 0 5 7 ] 

5^11^2 0 1 \z\t. mMr^n^comU 1 0 1 frBlfeZ tiZ^M* >i 9*2 0 4 fc*^H-<b*l 
Tv^ 8 3S«c*^ 5^2 0 4 tt. EI^ L =S:v^[HJK^|^lc =k >) ffim<7>ft fglzffin L , 
HTfigi: StlTv^. 9*2 0 4 $jtSiLT@K^^CJ:T\ itff $ It^W^lcJ: 

^>^^ffll*l±3-'l± t&m&m'tt. !:4^1^4:t **BTftlfc 4 -So *7c> «LIIS 2 0 1 rt 

X7^i 2 o 2fr<h<7>-7-7x^i)*mA2nzmnffimzis^T. mn&t&*w) 

« < J; 7 ic -J > r^<75 -y h 2 0 5 h*M x. h tlT -6 . 

[ 0 0 5 8] 

?-vn 2 0 5tt, «fift#*^44§S 2 0 5 artlctXE^ti. ®\<r>m )t?*itaiiM 2 

0 1 filcSIULTi^. * fz . 2 0 77f>ra_7h2 2 

xmm^nu2 2 2 vminzti. mz.it. 13. 5 6MHz<^^s^ft**eii/inor^i:stiT 



[ 0 0 5 9 ] 

7*7 2 0 2 tt, l^Jlfef 2 0 6 \zmm L. I^^t 2 0 6 tt, E£JS2 

0 7 ^<rt» LT^ifcW 2 0 8 izmffiZ tltv^„ J|ftg 2 0 8tt, 0*LTv»4vwOn 
&f££g&icjl3i LTV^, ^7 X74^I 2 0 2^)Il&i;^7X74Si2 0 2 
<*>±SBlCtt, »*l=i -< >l> (BUfJ^^^S) 2 1 0 ^fi^tlTv^, Z*l%. v >( * n& 

i?ft« 2 0 8 , 5^2 0 7 , I^»f 2 0 6 ic «k 0 , ^ >f 
««SftTv^. ft is. i>Sf 2 0 8<7>3£4>ic t - K £ J* IS & it * J: 7 iz-tzmfe^ 

[ 0 0 6 0 ] 

0 2<?)ECRXA--y 7 ^H<7>®I fF$J fc o T a&Bfl -5 t . * v MUM 2 0 1 7k U ~f l 
2 0 2 rt^SgiMLTfi^JI^^ lO-S-lO^PaHtt, 
*#ASB2 1 1 «k ») Wtt^^-fc^Ti ^>^x^i|AL, JSPEtt 2 

1 2 «k 1 Jxf&U^x^ilAL s 7* ^ X74^i 202fi£#iJ;cl2 10 ~ 3 ~ 1 0 _2 P a >gJ$ 
<r>Rtl\Z~? Cco^.lB T . x 4,u2l0**)-7l XvMg 2 0 2 file 0 . 087 
5 T (t 1 *?) 3 ^'Rf 2 0 8. E3SJS2 0 7 tMT^7X74 

2 0 2 ^lc2. 45GHz^)vOo K^ilAl » ff ^ Onh a >^oft ( E C R 
) 7' 7 X v £ 3 S . ft . lT= 1 0 0 0 0 7y)XT-*^. 
[ 0 0 6 1 ] 

E C R "7* 7 X7U V 8|^3 -i >i 2 \ 0 fr<o<7>2£fkffin\Z J: 0 . 7* 2 0 4 <?>^IS] 

C 7- 7 XvSttf^t^. ftfcE C R 7* 7 Xv<7) 7 x mTttBkM^ U210? 

ff^<? tt*f&iC»*lc =k *) h 2 0 5 c^4>£Kai LT^flx 1 0 1 <7>flJ tc 31 § £±5 2 *l 

» «*t i o i <vmm \z mm £ ti 5 . c ^ § [e] ehc , ecr^^x?^^^^^^) 1 

. «k ^ftm^f^^fti-S «k 7 ic , i-ftfc*>, m^^l|a6^> J: 7 ic^^ l o lfl?Ju:3l 

=> x >f *><7>-g|mmT t L x ft 
[ 0 0 6 2 ] 

ft*?. m2<?>mmBf&mm.X'\*. s^ui^^w^ ^o^^^gpj: om&sttfcvf 

* n felg^ifc. 2 0 8 iz is T - M 9r L x 7* 7 2 0 2 ±85<7>g£i*ife 

S 2 0 61C ^5 Xv4«g 2 0 2<?>fl^^*,5^82 0 7 *^LT«I^S*Tv>5. C 
tf>«fc7lc-f£Ci:-?, 5M2 0 7 tWtii'-yvh 2 0 5 fc» <b tf>fRfCl£^<7> ft*, 

i^n , s*7icft»), 7>^>^^^A^±"i«itcec#T-§-E»ci:7icft^ ( mm- 277997 

^£38. !tffP3 1 3 6 3 8 6 ^&m> WIF 3 1 3 6 3 8 7 . Mllltt* 

^^S^-Y'V h 2 0 5 i:<7>Hlcx * ?-ft ir^l^w-. * * *t * JS 8- 3J S * (M 
iJ-t€.ck7^LT^ckvn 
[ 0 0 6 3 ] 

3 ( a ) ic^-t j: 7 fc , ±^ffijb*H^fi (100) N2(l"cm^pWy 
'J 3>^«bftS*« 1 0 1 ^ffl^.L. S«( 1 0 1 ^atra*KI*i:»*ffc*jfc**>«£-»ti: 
^?Ki:^7 vit*m*t\z*. VVcifrL. Z<7)&tmm$ -it*. ?5t^ • IS** Lfc3S 

mi 0 1 <?>±IC, l&^iJB 1 0 2 fc*ff^£ tifc^flii: -f %> . t&nm 1 0 2 ^ff^T-li. ±iE 
LfcECRAA-.y ^^Itfflv^ ?-ynUT«y (Si) 7* 7 X v 

ij Xt. LT7i^> (Ar) fc & # * ffl E C R * 7 >£ k: «k »K y 'i □ > ^ b 
ft ^. 1 0 1 <50±IC. ^ffl^S 7 Mf£\z S i - 0 y>^lC *4>M,l-H o&iiJS 1 0 

2 ^ff^^-t 

[ 0 0 6 4 ] 

^J^IJ. 1 0" 5 P a ^<75F«9g|5JEE77lca^5 tlTu& 7 7 X7±iSIflcil2 0 sccmg 
ST'Ar^X^HAL, I^SISE^^ 1 0~ 3 - 1 0"2p a^«[c L, CClc, 0 . 0 8 7 5 



>«Dg^frt-T€)3i:T*, -? => Xvi^I^icA r X v jb»£j£ £ tl fcftflg i: ~$ £ . 

ft*?, sccmli'3ftfl:^^<ii*> *) , 0 °C • 1 Mff^rL^i) 1 1 ^F^ic 1 cm%*i^C t^^f 

o 

[ 0 0 6 5 ] 

JtifcLfcc: tlz£ *) ±j&<* ftfzfy Xvtt, >f ^^^KMitlc J; •) "X^Xv^ffc 

£ * 9 «HIStf>ffl!jK:]Rai $ tl£„ -/^Xv^iS^ajQlcEIStlfcy -J 

r */ h lc , iHiH femiH 3. 56MHz <?>Mffl : &.M?) (mz.lt 5 0 0W) Sfit^fs 

, c <7> c £: ic J: 9 , ^'Ja>?-ynicArU> 55 L T x >< -v ? > ^li 
C *) , Sifif^iVIUt. y , i3>5'-rvh<kDJRvaiLfcSitiftt, t^Xv^e 

issi^aisnfc^^xv. & um a $ tix •/ ? x v ic £ *) fewatz ntzmmx^tn 

\Z x 'J r»> ft 1 0 1 c^ftfflic|)Jjt L , v£'f±ft:2 nfc&fclc J: *) * f b 3 ft — * f t 

> ') =i y t ft S. tlcj: •) , 1 0 1 ±IZ -Wcitis ') =»>*>*<b ft 5 tt 1 0 

0 n mJSJ£tf> 1 0 2 **jf3J& $ tl Vtm t -f S ([3 3 ( a ) ) . 

[ 0 0 6 6 ] 

ft*?, i o 2 a, zcD'gnzrtfc-t 2>&nmizmj£^£\it}\iLrzm\z , mmi o i\z 

KJI 1 0 2 tLTfflv^i^cLT^iv^ %j$ni 1 0 211, «fe»1t**«T tl tt «k < , m 

iti/ ') ^^\>ift-<r>fc<Dii&mttPtfrhmfcL'z$j J: < . iLtz. *&®m 1 o 2 commit. 10 

OnmlcPS^-f. Ztl* *)W <Ti> X < m <-Z*> *\.*. *&*|Jf 1 0 2 11, _ta£L£:E C R 

x^- >v 9 \z xzm mm. 1 o 1 ic<iltmhltv^j:^<^ s« ioi** 

ML ftfc*<oJ!<off2/££tf o T tiv^ 
[ 0 0 6 7 ] 

W-hcoJ: 7 ic LTllii 1 0 2 £ff2/£Lfc&, 9 - Y v V t L T ft * ^ - O A 

( R u ) ^fflv^fc|a]tl<^E C R -y ^^ lc ^ x i o 2 <7>_htc ^rz9i,|ti 

:U\ S3 (b ) ic^i- * 7 ic, r- ht« l o 3 frBift 2 -* -5 . R 

u IS <0 JF2/£ IC o T f¥M! £ i: , R u f?> «b ft -5 9 — Y v ^ffluf:ECRXn'7 ^^glc 
*?UT, flj^tt, £-f . ft*Ji*0lftL.fc^ 'J =i>g«£4 o 0'C\zmmL. Ztz. 
XviitlrtlC W£lJ8iEM 7 sccm-C# A r #xfci*AL, ^£T, $J xttift 

*5 sccmTX e^f^^3|AU ^9 Xv^ii^^t, iW i 1 0 1 0 _3 P a & <?) 
Rtl\zm.l£-$ Z> . 
[ 0 0 6 8 ] 

ov^T-, ^7 Xvi^^rtictf ^ On h o>^o|^f|:coii|t4i, C<7>gc, 2. 
4 5 GHzW7^ ^nfe (#JxlJ 5 0 0W) $^7 Xv^^g^ic^AL, 7 X v 
^icAr iXe^)ECR7-7X7 Lfc^ffittS. 4iSSJifcEC Rt*7 Xvfi, 

^^^cotli □ icifiiSS iifc^ ^-^ a ? - Y v V ic. 13. 5 6 MH z <o S5«tt**j ( 
£tt5 0 0 W) Sft^ti. C <?) c t lc J; >) , ^.^•>y$ 7, J>X^.^}b*Se§, ^f-9A? 
- Y v Y J: ») R u m.T b*M V ft ~t . a, =r - V U 9 - Y v V J: 0 ?R V ft L R u ttT" tt , S 
^10 1 <?>|fe^® 1 0 2 ftmcM LTittti-^c 
[ 0 0 6 9 ] 

W±<^C fc fCcJ: *) , l&^H 1 0 2^»_hlc, mz.lt 1 0 nm|g^)|)|^)r- hfi 1 0 
3 frfci&Z iltzVtmfrnhflZ (03 (b ) ) . V- SIM l 0 3 tt, Z<»mzMfc^Z> 
V- Xii 1 0 6 FM 1 0 7 i: <o W C USJBEfc EPfln Lfc^lc, ^H^fb^Ji 1 

0 4 ICS! 13: 6* Efl ftO T* § -5 J: 7 lZ~$ %> 1» <75 T* 3r> -6 « ^oT, agMtt T tl tt >\, ^ - ^ U Jjl 
^^•br- 1 0 3 £ff§j£LT*t «k < , #Jx.tt, Mi 1 0 3 ^m^L 

lt a^n^ff^t zmmmmt tna*^ v-htu 0 3^uiti onm 



[ 0 0 7 0 ] 

t C T . Jbi& L fc J: 7 ic E C R X >< v 9 >£ fC * *) R u i: § k: . SSffi 1 

0 1 £ 4 0 0 °C\z1p\mLfz1i*. WML % < X fc&u. tr:L, fln&fc ff & vMf-g- % ;u 

[ 0 0 7 1 ] 

lil_b^<fc 7 ic LT r- h fl l 0 3 fcflSifc L Sflx 10 1fc^Bl*iJ:»)*Sl+k:» 

lii L s ov^T*. ?-yvh 2 0 5 l:LTJty>n (Ta) tfflv^fc0 2 ^Itl^E C R X 
><-v 7^g<7>*lS*n, r 2 0 4 ^flx 1 0 1 %@|£t5. ^I§iut, ^7X?^xt 
LTT^=f> (Ar) i: t H ^ ^ t ^ ffl v ^ E C R X a- 7 ? 1 1 J: •) , 13 3 (c) iz^k-f 
«k 7 ic, V- hUffi 1 0 3^>±lc, Hffl£?H7*l«Oc, ^fe^H 1 0 5 frMfc 2 ft fc#«g t 
■* * o lilTJciftWi-S «k 7 iz, T a - 0 9t=f\z J:S>?4€-H KfcJ&lfc L . Ife^H 1 0 

[ 0 0 7 2 ] 

T a - 0 \Z J: £ > 9 a, - H HI <?> ff^n^ IC o u T t¥&i -5 9 y 9 >i h tt 2> 9 - 
r^v h 2 0 5 ^fflufe02lc^tECRXA-.y ^Htcfev^T, 7* 7 X v 2 

0 2 1*1 ^«tt^xi>A8P2 1 1 fJ^liSTL* 2 5 s c cmT- *n if X T- *> -5 A r # X £ 

*IAL. 7*5 X7±^g 2 0 2 ^>rtS5%. flJili 1 0 _3 P a JE 71 \z SSt £ . 
7' 7 2 0 2 ic tt , fi&M a ^ 2 1 0IC3>(* Stft* #J If 2 8 A -5 C 

t ?f f -f * n h a >3;n&&tt S. 
[ 0 0 7 3 ] 

tfij;clf 5 0 0 W) £#t*&L, cftfci*«W2 0 8, 5M.2 0 7 . I^^ftf ^-(VLt 7' 
7 X74^S2 0 2 rttcagAL. C co v >f ? a fe*>tp Ale J; *) . ^7 X7±iSI 2 0 2 I: 
k x <r>~f => X^fr<±!& L fc^flg t i" 5 . nt^7X7(J, fi&m^ -1*2 10 <7>f£f& 

ic £ 9 7' 7 X v £ jft^ 2 0 2 £ 9 2 0 1 <^ MIC jft lii £ ft & . * % 7* 7 X v£ 

^1 2 0 2 <nft U \zMM.$ titz 9 -Y v h 2 0 5 C, ?H JSftft«^«&gB «k *) Mffltiimtl ( 
Mx.lt b 0 0 W) 
[ 0 0 7 4 ] 

C<7)CtlcJ;»}. h 2 0 5 !CArgf 6*ir35 LT^^ v 9 >) y 7 MWi * jg d L 

» T a fi^fe* ?-r7F 2 0 5 J:') ?Rarfti-„ 9-YvV2Q)b& v ) MUlti IfcTa fiT 
tt, 7' 7 XvMI 2 0 2 «k •) ItU $ ntz-f*> Xv s &OfJxJ£'l±#x*?Ag& 2 12*^ 
A £ ft T 7' 7 Xvtcj: o v#ttfb$ ti/i^^^rx t^ic^^xl 0 l <r>Y- h fi 1 

[ 0 0 7 5 ] 

w±<?) c t tc j: ») . t-r. r- h mffi 1 0 3 ^>±jcEBefi: 9 > 9 n-m-zi&i&'tz. fm^ 
ms ( a ) *m^xm.w l -^ft>- =1 ft ^ m] +t ^ . »y>)3>jj^45? 

-r -v h 2 0 5 ^fflv^fcE C R >v 5^vJlc ± •) . ±.m&m<t9 > y *JR^ Jiic ZLWciM^ 

mfc-tz ztXs t&mm 1 0 5 **»«bns (s 3 c c ) ) o 

[ 0 0 7 6 ] 

T, ^mmitfum 1 0 4 icED^n^ ti^«JBE^$iJiJi-^> c t b*X Stiff. ^Wcit9 y 9 ji m 
t -Wciti/ ') 3>K*>^«tt3tJaft*»«b*£lftni 1 0 5 ^i^LTt «k < » iIi)^i^L 

T'li, S«x 1 0 I izft LXljamit LTv^iv^', tlDliLTt^v^ 
[ 0 0 7 7 ] 



Bi-Ti-O) i^45?-yn*fflu, ^5X7#^UTTi^> (Ar) t $£• 

i^^^fflv^fcECRXA*7?atj:^ 03 ( d ) ic fjk -t =fc 7 tc, m 1 0 5 <o ± 

[ 0 0 7 8 ] 

^H®&fb^^ 1 0 4 <?>fci&\z~o v^Tt^t" £ i: * * i* . 3 0 0 °C - 7 0 0 °C <o$BB IC £ 
«1 0 l^msnTv^ttflgtt*. 7 5 Xv£f£gmc. 0Jj*.ttflit*2 0 s c cm 

T-^^Xfl)4Ar*x^i|AL, 0J£ 1* 1 0" 3 P a ~ 1 0" 2 P a 6 <JO JI tile 3t S "t £ . 
-^=K1T\ ^7Xv4^Kctf ?a h D>*i!|*f|:coIi|^4i.> c<7>&. 2. 

4 5 GHz^7^ * a & ( tffl £ If 5 0 0W) 7* ? X v ic a£ A L . C <?> v ? a ift 

[ 0 0 7 9 ] 

$j ic sc as s n & . ztz. i =, xv^^s<oajp icsas 9- v-v h ic. 13. 

5 6 MH ztf>ES/gSm2j 5 0 0 W) 4^|&t5. C <?> C i: ic * 0 . Bfc*S#7-r 
v McAr KSf ^i^L-r * v 9 > ^li^jg; L, B i liT t T i if >b*?R VttS f 

o 

[ 0 0 8 0 ] 

fcfe«S# 9 — Y v b «fc •JfR^tBL/iB i if T i if & . "X" 7 Xv^l * ») «C Jtl 5 *l 

tECRX7X7 v & <7 , JSC tli $ ft E C R 7* 9 X v ic J: ») vf&'hfe ft L B£ife XT X lc . 

tiTv^^^ji i o 5 <r>mm\z3]m t , fe&itz nrzMmiz j: »j mitz nz, &*? 

s JxJ&Xf* t LT<r>mM (O 2 ) Mmiz^WtW-f Z *7lcAr tfx t itm^izm 

AS tlx ^Jili. fllittSft* 1 sccnreiiASftTu-S. 9 - Y v V \*&M*&A,X- 

u&fc', Ki^ft^tS C t k: <k ») ttfft L-Cv^^^<JOi&^^J5.^^ <• c t So 
±.\zW.WLrzECRX'<v 9m\z&?>m<r>Ml8.T'. Mx.lt. BfW 4 0 n mmm<?)&m®:it 

mm i o 4 a*j&flR3ftfc4*ns*>*^ibtts cm 3 c d) ) . 

[ 0 0 8 1 ] 

WtfcLTz&mWtitmm 1 0 4 ^itt^xtlxICtt^A^ECRX^Xv^l 
ttL, flIM^eSC#i--S> <k 7 ic LT t «k ixJtvtt i: L T li . mm if X Iz m h -f » 

7-y^Xf^. ^^X^fflv^Ck/i*?^. ^fc, C<7>flg®c^ec#li. fettJI 1 

0 2 <7>Mf&iz $jmm*im~?&z. ztz. mmum^z 0 otwr^j; nft^fiii^ttk l 
Lrz^mmitmm 1 04*7 = -* c /mna^&sM > t, mn<?>n'\i.*±% < ac#-t * * 1 iz 

[ 0 0 8 2 ] 

}Xlc , El 3 ( e ) tc^i- * 7 ic. ^H^fb^JS 1 0 4 c^Jilc . pfr^fflf^Au ^ h % 
Z V- xtl 1 0 6 SlV K U >«Sffi 1 0 7 i)*r*f&2 tltztkmh t4 El 1 ic^-t 

HS^f ^f 3b*#^ fti. V-XfSl 06SI/KM>1I1 0 J: < ft] <bft£: M 7 

h *ymt&tkWMn&mmifciz &z&<7>tfLmt\z& oj^^x-t ^fc. v-xtsi 

0 >«« 10 7 tt, #J^IJ, Ru. Pt, TiN=5r ^<^fl!l<?>^WWf4^4f « 
tttt^tfflv^ i^cLTtiu. ^rfe, P t ^ffl ofeiS^-, 'S#'l±^^ < lUfit-T S^Xfil 
tt/?**S<50T', Ti-Pt-Au^: t<r>mm LM^ffim. t L . :^)iX*7 t h 'J V ^7 7 

[ 0 0 8 3 ] 

iXtc. E C R 7.^ v 7 y£K <k ►) 0flK$ tis B i 4 T i 3 0 [ 2 «b 4 -5 ^W^fb^H 1 0 4 

1 3 0 12 ^<^ff^^ic < SHH^ 0 ag-t C i: iSS i: MH At -5 ^^-3Tl*Ic «k 
o T . J^fiK$ *IS B i 4 T i 3 O j 2^^>ffl^* , §lJilT- § iCk^ftv^Lfc. 13 4 li . EC 



jas v zz. iu -a. 'jn ^ it en uy v. en -a , at wi, asDAK-^WHBy v -i s tl m v * , as iw urn. /;*. a. <t 
2 0*C t Lt^frW^STi)^ 
[ 0 0 8 4 ] 

04 «fc 9 . mfkUmi)* 0 ^ 0 . 5sccmMN<?ofc#. &Umft)b»0 . 5~0. 8sccm<7) 
BjK ^f^rtifr* 0 . 8 sccml^^Bf c^t^c^^n* Z h >b*;b^*. C 'file o v^>T , 

7 Xv^7ic ( i cp) ftffi tmrnmrnmnTm^m^mm^mmL . & 

BI<* Biz m-<tz, il^S^^m. ^^^M**0-0. 5 sccmi:/hS oBficii. 9 

-yn 2 0 5 CBi-Ti-O col&ffi 9 -Yv K^f$fflLTo*<7MctfWfc' ; bi\ B i 

[ 0 0 8 5 ] 
[ 0 0 8 6 ] 

<* 'olc. ^m-rt***3 sccmlii±<7>Ji li . B i <r>m^fr^^mt & 9 % B i 4 T i 3 0 

o 

[ 0 0 8 7 ] 
[ 0 0 8 8] 

C flh<nfcfa-$- Z>W>m\Ztt LT . 4 o^^tallc^^tlT. ftf -5 C t It ^ £ T*D 

h *IT * ^ -f . ECRX^-y?afBi-Ti - 0 cofcUS ? - Y v V £ m o T B i 4 T i 3 

0 [2 *j&mLfzM &<n&&®-%f%mft'&x-$>z t^z.z. z<7>&®*nMLrz±.-?. mm 
*mw-tz z t T*mm<nfflf%tm'K<7>mfrmhiiz z t\z%z>. 2 ^izm^mm^m&^ 
m**), famm'\±*wtifr\z^-f<7>iz, it^mi^mfflmt^m.^ nx^zmmffit&c t£> 

6 z t &mm l tz, 

[ 0 0 8 9 ] 

miz. 0 4 *<7>mmm&A\n<» a . ^^^biBrt^^, gemots* c ft^ r ^gem-irtM^ 
ffl^^^t^. 05&. ft»siL^»^^»fffi^siimmTsi^ftT-m^Lfc^m^^L 

To*. 0 5 iciso-C. (a) , (b) , (c) , (d) Slfc&IH^ K T 9 „ (a ' 

> ■ (b ' ) , ( c • ) , ( d • ) it. & * <nftm*miR$}izfFLrzm^mT'3bz>. 

. MmfflM-Z 0 t Ltz&Wa X'\t, 0 5 ( a ) TkZ/m 5 ( a ' ) ic^i" J: 7 \z x JS£#fc* 
ttf;^ B 1A^i*^Tu5, TfFili L fc^^<50 7C^<?>ffl^^flg^E D S (^^^ 

^f-^K^XI^Tt) vST^tffi-* h . tr *v *a*#-**iTu£ < , c <o n ii . snt: * ? 

c^^^li^ATff^^ tifc^W^fb^-^^ii. ^ic^i-M®^ 
t<£3 0 0 - 6 0 0 'C^IBHT-ff^ L/c^^Tt . ic l&Bfl t * & tfcM<7> ^ fb l± KPJ 5 tl 

[ 0 0 9 0 ] 

^lc. i&m^fi ^ 0 . 5 s c cm t L fc* ^ (9 T- li . 05 (b)&^05 (b ') ic^^-j: 

7 iz , ftM Lfzmm i^mmitrnm 104) a 2 m\z9rm s b i 4 t i 3 o n <mt 
^Mt& ® mm \z itm Lxisfij& * 9 >*%ts&mmitm%.-m 1 4 4 1. Bi 4 Ti 3 o 12 
nit^mt&ftmj&izitmiLxiiiM** ?>^tt?i^i u it ^^mm^n, rnztm 1 

4 1<7)4>ICB i 4 T i 30 l2 <7)iS B 1^b^5fiS3-l 5 n mMm<nM®L<7> 'ti&ffiBm 1 4 2 
LTv^^Wij*5ll?^ ^5UJi 1 4 lit ^HK^flgt&oToSo 

[ 0 0 9 1 ] 

iX tc , ^lsccrai:Lfc^:fryT-ti, 05 ( c) Jkvms (c') lc^i-J:7lc 

. 1 4 1 ^4>lcj^^ B B H ^ 1 4 2 Jb^ic LTv^^.lB^sn?^ tl*. fctLv 

1 4 1 ^^^Wg&fb^^-« 1 4 4 ti, t^lCSIJ^Xv^ ^SLTi^ii^it & o 



5 ( d ' ) 14. Bflil 3!t fi% 1 sccrah L £ ft 1 T ft Bl L fclK<^|ia«g*T*> 5 6*. 
[ 0 0 9 2 ] 

ECR^^v?aTtf)Bi|Ti 3 o n m^mt. flKwaaeic t w«i-*. m 6 at. s 

Bft^UBfiSA t ^^litaXC i: D \z * i -* 6 ^ffeflfLfico j£J£ili$ i: Jaiff s&^ftfc*^ 

[ 0 0 9 3 ] 

mft*m\z%.B-fz t . g^nB^A. Semite. iem^^D^v^ti^^^icra 

14. J3Jff3M48 2 <rt^7T * fa ft <Nf ^ L T o & 0 3 0 0 °C «b 6 0 O'CT 

<7> + Wfifta«$B«t-cii* sjf^i4. «2. 6 tt&£ft tx-m^z fix us ^ * icfiu 

fi. ^Sr . B i 4 T i 3 0 n^^Uft**}! A,T-u £ c t z ti h tf>8C{tlc ffl L T 14 

. #1 £ 14 , ill □ »b <?) :x ^ — — X-v^-v — fi •T^7-(H • 3? 3 7 -sf . 5 

1 6 6 1, 1 9 9 8 ^. ( Jpn. J. Appl. Phys. , 3 7. 5 1 6 6 ( 1 9 9 8). ) ft t£##tc Uute 
§ v». 

[ 0 0 9 4 ] 

Lfc> L, 8 6 0 0 r£j®x.&Sg«-<?t4. Jaffna** § < ft 9 H®* 7 * n V (Hffi 
DflO) < ftoT L *v**SiH£fc*^rt:LT^£ fc©;bftS. c<7>SSi4. B i 4 

Ti 3O 12 *>* * -a@T«£>£ 6 7 5 *C J: •) t ftv^ft*, j&flg L T o« SffifIS tc E C R 

«SiH4tf>5gft:fc*f£4= LTi^ fci-*U4. ±iELfcifS*k:^m 14 ft I* <b <0 i: B^il 
£tf>a£tic£pttk:ov>T . §^^^til4. [Bjcffl|S]<?)tg^|iv^^-r c t frfrfrZ 

. Mttftlc}4. « 2 0 0tiftt, S*fc«k:/ftKai«**±#t*. Lfc-L. 8 2 0 0 °C 

[ 0 0 9 5 ] 

8 3 0 0°C ic^ti"*, tffcjglif Kl4 6 0 0°C ZX'-fet ft*. C (7) B#<7> IC £? It 

mm&t&Afr® 1 . 5 nm/m i n , mm ffit&C *>*8 3 nm/m in, I 
*4fii£D **8 2 . 5 n m/m i n ?*> o fc. lil_b<D^JH^ «b . B i 4 T i 3 0 1 2 tf>*S H H<7> 
ifcJRlcil LfcaSli. JB*f3s**'<^ ?lc£ < ft 9 . /ftMS^-H t ft£i$ta5iT-cfb »> . ± 
i!:<7>*§*jb><b 14, 3 0 0'C6^ 6 0 0 °C <7>U&ffii& t ft £ . 
[ 0 0 9 6 ] 

±.mLrzf&mm<r>ujg&flf\z «* *> . ^js^m/i^i^^^^ msec) ic^Lfc 
ft zmmmm&ft-o. i&mum&ft* 4 5 o*ci:i< tst, 135 (<n jkvm 5 

( d ' ) iZTF-f J; 7 lc, Bi 4 Ti 3 0 1 2 ft ft «g ft «b ft £ (7M>^-(X) 20 
-40 nm*IK<o«&<7)*i#t*Sf|g& 14 3«^l;, Sft^Ufi 1 4 2 ;b*iLiil $ ti £ «k 7 ft 
^>o ZiOtt/tgT'tt, tt^^SSP 1436 1 , 15 (c) &^05 (c ') izifk-fm^m 1 4 

1 tc^PSLTo^. ftfc. BSIc^tv^ti^lgtfeoTt, XRD ( X Jfeft 0 }f ^fe ) IS 
T-14. Bi|Ti 3 0i2^ (1 1 7 ) ^ - ^ **R«0$n*. * fz . BOiE L fcSiflMm^ 
SI^M^m^lcfcv^T. i«S(^ B e B fi 1 4 2 IcMi-Slt^&lHlJf ic j; Y) x S&^ H s H fi i 4 2 14. 
Bi 4 TijO| 2 ^ H 1 7) StlfoC 3b*BII8$ tlT S . 
[ 0 0 9 7 ] 

-mz, ^mm^^-tnmxit. *~ -a«iii±7»tt*giitt**«T«r < ft . 

HHt**f£3a3 nft < ft So I5ijxl4. B i 4 T i 3 0 12 ft^<7>B i t * 9 y tmmtfrhM®. 

z tizmmmttmx-it. ';-a«jt>*6 7 5tttt-?*s. ccofc^, ±ifiLfcM^<^ 

6 0 0 *C \z 5£ M S \>X ± lc ft t , ECR^7X7i)MJ,4^^tl5i^i^-t»i^ 
, i&I^Xllft tb*mz *) <?~t < ft Zfzdb. «Jfttt*»JB<tL, tlli < ft £ 

^t^x'btl-S. WvMHx-i)i:. ^«^efb^H 1 0 4 <50ff2fi5Uc;fcuT 14 , mMUfgcoZk 



vxsn *m.vr»-> ~\ / -im«w i <- i a l m. , y to qh ix «- =k v • w ji* «- * l >& >_ c_ k_ -a -o o ^ 

4 5 0 'CT'^o fc. 
[ 0 0 9 8 ] 

±.m Lfc<fc 7 ^^fr^itlLfcB i 4 T i 3 0 i2«tt» 10 0 nmlS<?)JI^ ic* 

7 lc ECR^<';nffli>, m 4 ^13 6 T-^S ft & IBB T<fel»$Hfc^ «b £ £ J8S£ Jfi? 
B^i-^chic ^^ffl^tirttt^^ijp-t^ C 4: fc*nr66fc ftS, 

[ 0 0 9 9 ] 

4: C *>T% ^W^ft^Ji 1 0 4 li, 07 ic^-t^fii^mm $ *iTv*5. [3 7 Ic^i-^IS 

mitmm i o 4 at. Bi 4 Ti 3 o i 2 <^fl:^«i*«s«ifcfc:JfcttLTji»4^ ? >*^t?^« 

g£«^-H 14 4 4:. «»^t»^SJK 1 4 2 **^SC L T v^s aigpig 1 4 1 4: <?) f ft H M it 

T'&Zo m 7 iz^-t^m^ . m 5 iz^-tvtmt m n\z v ^^m^f isM^miiic * 9 91 

3lc^i-^^fr^jf^- N lifiS^tt 4 3 0 'Ctc felt -5 m 5 ( b ) <b L < li £ #i S )& * # 

450 'cizm-fh m 7 \z^~?vtmt %zzt frmmznx^ 5. 

[0100] 

ftg^if^-4:tt^^^6*S^$ fihM^ii fc*. u i 1 ti \z is u T t . H f i <?> 

«k 7 ic. $&%s&nt)*WLm2 nz>fcm<F>&m®ci\Lmm\zi5\^x , mNMcf&Bfli-* * 7 ® 

J&Jitttflgfc ©ftffittflg*) 2 o<?)$^^flg**#ft L x 13 5 ( a ) 5 ( a ' ) lc^^-;|* 

[0101] 

fifeoT. 135 (b) ~I3 5 ( d ' ) . ft r>X\* Z>&m&fa%mf& 

\zzn\x. umizmn-tz * 7 ic, 2 o^^ns^fiuf $ ti^^^m^^^mi-^ c t fe*wr 

ft6 4:ft£, 3<7)!Nf't4li. ±3£ t fcE C R v 9 ic J: *) J&fcjW* m 4 <r>mmffi 

i&B. C T-r^ I fell: i b tlT C 4 ic ^ § o 0 6C^Lfc/SIRfia[* 

ft\zmE-?Zt. ±iB«ftta:. )SIIS^fiTU$£U ^oJSff***±#LT 2 . 6 

[0102] 

ft*?, _b3£T-UU ^^^^t* 9 y tco2 7L&mfrh%zmitW*M\zm.WLrzfr. 2 
rxnftUBfrUnztiz £ 7 left S^'ttlJ. ^ft < fct 2 o^&H t mm t frhffii&ZiiX 

ie^ t fr^ffif&zn. ^^Kfr<n&mi3*<t¥mm®%mi&\z&mLX'y%\,*vtmb ft o t 

v^Jico^lc. fb^fi!^^ftffl^^«^^iS!(^ H e B ^^^iCLTv^^flg T .^ti^. WP$lc 
[0103] 

^U«« BaTiOj, Pb (Zr. Ti) 0 3 , (Pb.La) (Zr.Ti)0 3 . 
LiNb0 3 . LiTa0 3 . PbNb 3 0 6 s PbNaNb 5 0 15 . Cd 2 Nb 2 0 ;> Pb 2 
Nb 2 0 7 . Bi 4 Ti 3 0 12 . (Bi. La) 4 Ti 3 0 12 . SrBi 2 Ta 2 0 9 ft 4r<?>^« 

mitmmmx' & ^ x % , ^^nfr<n&mh*it¥mw*mts:mtfk\z\tm Lx^a^vamt ft ^ 
x o * fi <o 4> fb^»i^fl5ft^^<50t®sc<508K^^^,b^fc LToi^sgTfcnu, i>m 

7c^w^«b ft 2>mitwj<7>M£>. &mmit%)mm<p\z => > 9 > (La) c 

X h n>^^^) ^-^n^iiTv^ (La, Bi) TiO^ (Sr, Bi) TiO^d:-? 
fttli:t5Ct;T\ & 1$ K ift Bfl * J: 7 &fflsJSM<o^flg%5r^lfe!JfflI$ c i: *»dT 
66 4: ft S o 



3 -olc. JEHH%«btt. ±4JtLfcB i 4 T i 3 0 \ 2 m* m m\z m ^ * C ktioT, tfac^ 
-f*m<7>3l$* Lfc. BUifiLfcJ: 7 IZE C R X v 7 lc «k *) MLfcfpf 

<?> * v*B i 4 T i 3 0 12 Rtt, 5 0 nmiSWTtcfS k . »8S*tt 3 < 
<i**5Ck%Iv^Lfc. 3sfc* ±IgB i 4 T i 3 0 i 2 «tt» *> S ©J£<o - *«ifea*flft*i 
m^mJBEillJSlC^*^ t X^r -J ^ XA*mtl§ C t ■&&\,^tz Lfz, C *l <b so *n Jt 

m££k, ^4>lc^m*^^m^ B B B ^^<fix/2^«i^^^^mv^ c t Jil » 
[0105] 

0 3 t f M >mffi 10 7 ( V - ^mffi 10 6) k <7>l5lc«JBE*EPtti-t & C k T*fir 7 . r 
- h ti 1 0 3 k K M > 1 0 7 k <0 ffl ic « ffl ic J: ») *JEE ^ EH fta L , m J£ * fll fin L 
k B<r>mxf(L-$: mSftiBc <fc ») KPJf £ k > El 8 Ic <b ft fz. W 8 ? tt , 

«atfft%Hf»TI*Lfc*aEiBflEk LT^LTv^, H8£!&BflL. £> ;b -t± T * Bfl 

> * m iaf^mii^ifew-r*. trci, c c-eifeBjj^-s ike Montana a. mm<^m^x 

t>*$> & , 

[0106] 

* -t x r— h mis 1 0 3 icft^mji^en^n $ nrzVtm t-t&t, h 8 4><t> (i) ic^i- 

<fc 7 IC, - 0. 8 V * TttffiilS C^£v>. L^L, (2) ic^f * 7 IC, - 

0. 8 v^s*.*, t&\zn<?>w.xf<Lfrffiiiz. m^mizit. -1 5MA^@£5tititiT 

Tusru. (i) iCT^-t 0 v^«b- 0 . 8 v (2) ic^i-i^'&m 

[0107] 

ffyr- htl 1 0 3 icm<20«ff**EP/jn$ nrzWrnt-f z k. ( 3 ) ic^i-j: 

7 ic. - 0 . 5 VggT- 1 0 m A M±<r>1iL<7)n ffi.fr tftlTlZWiM-&fjk-t. 2<o\zm^T. 

r- his 1 0 3 \znwEEi)*$uia2nrzW&tTz k. ^it*) (3) \ztjk~t& 71c- 0 

. 5 Vgg-e- 1 0 M AJil±<?>iBiffEa*ft£*i«&. L^L, 4>J£tt* r- hti 1 0 3 \zlE<F> 

■mKfrWMznrzftmt-tzt. c 4 ) ic^i- «t 7 ic. + 0 . 2 vss 

ft. S*3 p. A\z %> o ::t\ «JE<7>*fe*tfifc'h3 < LTu<t> ( 4 ) ic^i-#i{$* 
[0108] 

nu. 0. 2 ViI<50iE<?>mjBE^EP^n-ts , (4) ic jjk-f «k 7 5 . c^>^:. 

(5) tc^i-*7tc. ^tns«8ftM*»«^ LTiEnmffifrffiflK < ^cV^T. r- h 

1 0 3 lcEcomjE)b*EP^$ titztkmttZ t (6) lc^i-^7lc, « A, irm5i£)b*0ft 
fltc v^figfr^TF-t J: 7 iz % %> . C60^, mjEE<7>i|&jttfg^/jN £ < UUott . (6)tc^ 

-* <k 7 ic (3 k a irm^^^iti^v^ $ ^ \z. m\^x y- h mm 1 o 3 icm<^*i£ ep $ 

tlfzWimt-tZt, ( 1 ) ICT^i" J; 7 «fc 7 \z 0 ~- 0 . 8 V^g^ ST'. 13 t A ir««Eft* 
•rttl^rv^ i,T, ( 2 ) <?> cfc 7 Ctllctl^tlJiivi,): 7 lev- h«« 1 0 3 1C-0 
. 8 VW±<7)«JEE A*EP^id ft$:l+ttti\ ( 1 ) ^ J: 7 *m^!b»^tl=5r v^S^co^flg^^ 
Jft* c kic££. ( l ) ic^^-^JB* rm^^S:}A^- KJ tW&z tlztz. 
[0109] 

$J;U£. ( 2 ) \zfjk~? & 7 ic- 0 . 8 Vlil±<7>«JI)t>*r- hfi 1 0 3 \zt\lfpl2il. S 

m%nffi.frffinzwimt-t z t . (3) ^ * 7 < ^^ffic»}jt«?)^flic^ 

&o c^^flg^. r- Hi 1 0 3 lzn<r>mf£b*t\\fia$ iiT\^Z>mi*mft2 tiS, (3) 
[0110] 



[0111] 

<*«blCx 0. 2 VW±*>IE^«JE**r- h«« l 0 3 icfflflnSft* fc. (5)»c^-fj: 

7 ic^ie^ o - o . 2 v<?>«jEE«m-er- h mm i o 3 iznmt)*£\\m z n-z^zm. mwi 

nf .it c £ \z ~t & . 
[0 112] 

k^-n > rt^sfijat-K j , rt^iSKt - k j ^i^iti4o<?)€ - k/?^ 

K J ttx [a] C ^fiK<7)^Hi^:^-t riftKt- H J T?*> *) . fiE^i&ffisl/C^ - K J i: 
oXRStft*- K J tt. mc #fifrC^^ftg^^-t TfiStt^- K J X'3h *) » 2 o<z> t - K ** 
LTv^ c t to*#iJBfl Lfc. r^SJS:*- K J <?>«J»lc** * . -0. 8V 

*>-«b+0. 8 V<^«JEE««T rJSSfitt^- H J *»J|tJf 3*1*. -0 . 8VlU^tff^EP 
/jn-t* z fZ'M&Ltz |" (ft® fit*- K J <nmm\z&Z> t § li, - 0 . 5V^«b+0. 2V 

*>«jbe««t rMtftt- k j vmnz n*. c*i«b*> 2 o<z> r^si/t^ - k j t r« 

[0113] 

S r^*)*- K J *>^Rs<?>«Sfcflttt, - 0. 5VEPflnBflCx r^lSfttft^- K 
J T- 5 X 1 O-'A?* *) , rm^fiSK^- Hj?-lX10-5A?**:J:i^. § 
*tf>lttt. 2 0 0 ^glc^ai-*o ccocMlx SSftt- H^itaU^nr^lcti t<o?*> 

*» mn^^it, ww-? z mm m^icj:^ ^jm^hi^js i o 4 ^gKi^u© 

[0114] 

* &«i&ft^ji i o 4 i: r- h m« i o 3 t^mizffijtrzii&mm i o 5 \z «* *> % «& 
mm i o 5 <nn K«i&*»«b. -r^iMap^Dr^T**. m^^icu, 

S&ft ? > 7 'Mi , K ^ * v -f 11 4 . 5 e VggT £> £ fc*. 7i^U-<46^^z 
*?-m-&&tzM'&. fcm&\z it 1 . 2 e VtS, ffi«f©tli2. 3 e V i: fflfilgf 3£ 
flijlc ^ M Tfrm^ z t frfti "btiTv^*. fc^oT, itf^^)*-i (IE?L) icitLTtt^ 
V Ttti'RV^', ft*>W<z>xu ? h n> (ff ) (cWLTUt'* ') Tl£a*<&u t = ^zt\z 
# £ , l¥ L < li , {^I'lth^i?*? — ~h >i • t^-T^^n* • 7 g8 7^ 

x 4 8 4 1, 2 0 0 0^, (Wilket. al. , J. Appl. Phy$. . 8 7, 4 8 4 (2 0 0 0) . J *#*lc d *l 

[0115] 

8 ic^i" * ?lc, h'M 1 0 7*^ r- f- mffi 1 0 3 lzJE<r>m!£ L fz t # t 

Wi&rt^re 1 0 4 ^^flic^iijgij^^f ^it^icx is ^ • ; xtt cs/NJt) %ra±s ^x 

o 

[0116] 

ttlv^Lt. M#Wiciix if > v-^x- k u -i ^f$cr> tg^i frtfnixiz < < tz 2> 3: ~? 



K J \z K C t \z J: ») ft £tf «k 

[01 17] 

ic^i-=fe7tc r- h ti i o 3 icM<?>^ff ^epfto lt k u -f l o 7 iciE<7>mjifc* 

1^1 V W Jb EP fill £ tl T ««l IC fttn £ J: 7 »C -5 C t T* ft £ If J: v> . 

r^fttt^- K J frt> rMtft^- K J let- KS&L. t>«ilcg^t5. cti^co 
<k 7 lc N r- h m«s 10 3 (h'M 1 0 7 ) ^tfoHHEPfliHc «k o . rwfett^- K 

J 6^ rMJ/tt- K J tt« C £lz& 0 , *-7:Rflgi: * > tfi fig i: £ tfl 11^5: i: fc'Brflg 

[0118] 

-77. W _L <?> <k 7 ic LTlJi^tifcv-x • k u -f y ^<7> Jr y / ~7 <r>%kWA$ . v-x 
•KU^f^nic. 0~1. 0 Vcoil^ ftMil^epTji] L tz t § <o«aEtt%^*BXS c t X'B 

& i: r^ftKt - H J T'&zmti. 0 8 co (1) (C ^ f i: 7 IC 0 — 1 . 0Vc7>]f^ 
[0119] 

01 izijk-tmircD^- k r*> j fpfiii t rfisist- k j 

iS^, H8<50 (2) lc i" <7) J; 7 tc , 0^0. 8 V com M ftmJBEEPflnBflcmflitjb*. 7-x 
' HM >Wlc«fcicaEti* C J: ic «k 0 ^J»fT-§ s . |~ IE » tfC ^ - K J t |~IE<7>M 
K€-KJ , oiO, rt7 J J: Tt>J *>tt««>*«t«tt, 5 0 0 0 fglitJL^&S C t 

t» 0^-0. 2 v<^«jbeieht j r*^ j <?>^j»f*»ar^T*>5. 

[0120] 

tfc^- h j fr-%m-<zizi-tT-!g%\znm-?B m\^mx.fiit. m 1 ic^i-Hi^i^** 
. ^^■b^<o^£- k mffitcmji^ep^n l t t . «!t ltv^^- hi* 

cktitf. ^»«<oi»f^**Dr^T*>s. m 1 ic^i-H^^^Tii. ^wi&fb^ra 1 0 

4 fc*. r- hfl 1 0 3 t K M 10 7 (t L < flV-xil 10 6) t<7)^tcEP 

^jn $ ntzMKiz J: Ofitnl^fttsc tick ») x y-x - Ku-f>^<^^>^7^ftiJi) 

[0121] 

ftfe s 7 - xti 1 0 6 to**- t $ nrzVtmT^ . y- h nm^twnwz & 0 , *y 
vtmt *?#imt*mw't z z t fr^m-Z'&z. rzitL. ^j-^mm 1 0 6 t 

. 3b ^> V - x • KH>Bc ««t**S!tn S «k 7 \z ft -5. . 7 — ^mft 1 0 6 6* * - 7' > 
t 5 tifc^fliT*r- h Htff^EPftD-t-S,^. EP ^jn $ tlfc«JE It HM >mffi 1 0 7 c^>T§l$ 
<?>«J«IC J: 93BlRfl5lCf^ffl-t*fc«>. ±^LfeJ:7lC. ^ v^M * tij L T U . &&&& 
V - X • h*M> «ai ft*^tl S ck 7 fc ft -5 t co t % ^. ib tl -5 . i,T, V-X- KM> 
««Ettx V - x«ffi 1 0 6 - V - Xfft 1 0 6 <7>T<7>1it!!)ic0 5&fj|8£ft:^Ji l o 4 - Y- h 

mm 103-kh >mm 1 o 7 ^T^ii*^i£jHg£«Ji 1 0 4 - f m ^mm 1 0 7 

[0122] 

y- \*ms.£\ii]um\zm*iz% ® s iz^k-t * 7 1. 1 v=sst-*> 0 . # uric at a 



k. v.* - rs> s/j tv- im ib toj <se> . ' ^ / ^ i/im wtdi . ' 'i' mr 13c ixs a& -a. xu «-» * — r ✓ - 1 ✓ «/y ' » 

— V-hJluy^*. — 9, — V ;U • ? ;t, • T ~f 7 7> 7, (PDA) <?> ft £j i* . 

^TiSOflt^f . V+;U=J>^a.— 7, "7 — X "T" — 3 > , t7 -( 7,D>ta- 

[0123] 

13 1 \z^-fE.m=f-tkJ-\zisrt z> *y t7uf nj^ftiii'ftjf ^ ft<5B?ISlcov*T. 0 

9 ic^i-o km io7*^y-h mm 1 o 3 ic fri-fxnomRfrWiia 2 nxm s 
izTF-t rn<r>&&tjHkm j o * r^SKt- k j k $ ntzmz. km >«« 107^ 
^y-htsi 0 3t^ttTi. 1 v w±<7>mffi£eiJ/jD-t£ - u\ r\E<n&&txv<m j 

mm 10 7*^ r- h 1 0 3 ic *>M+T + 0.5V i)»E[l/in 3 tt-Sttflgi: IT, mff*>*E[J 
[0124] 

mm $ nrzmffi,\t. m 1 o # 9 . z<?>'&. m*?&iz 1 o o o#*-cha < 4 

oTv^, L^L, z<7>m<7>mffi,i$.l£. m±i$.<7> 8 6 %T*£> *) . t»- 7tf>¥!J8iJk:iai^g|ft 
vMft?S>*. 09k:^i-lO¥lc*fl^-**lO. 000. 000 ftfcfrf? $ ft S *fc 

J: >K 1 0 ^^^mrLfltt. ft±{I<?> 6 6% (3^W2) jg Steffi^ L . t»- 9 ^jgua 
5Tft6T£>& c i: frj-mz ft*. JU±IC3K Lfcz t ic «k 9 . 13 1 ic ^tHiQflfT li , * 
> t L < tt* v^Dw-f ft^co^Mtfct^ 1 O^ftif-** c i: fc*5r 86 
[0125] 

±iE l fc#f£Bfltfr>0ijT-tiu x ^ > <b ft £*^_t is. z&mm±.coY 

tctfco Lfc*Lftfc*«b. Cft^^)l<7>^^^v£tt, E C R X/n- «y ^vSlcm^-t^ 't^T-li 
ftu. 0J£l£. ^ 'J n >*#c<O±K0/£-t£*feifiJl tts Mmitte^it^^Wft: ( C V 

[0126] 

r- h m*<^H \t. E B^«vi. CVDS, MBES> IBDS4 ir<^ft!l^^Jl 

•^ftfflosci:-?, &mm. &mm<twmfr&%izm<bn2>. 

[0127] 

m< <t o . lit #ffl^;fftt<?>is]±icoft)b*^, 

[0128] 

ifff^lfcSK 7 $ ftT v^s J: 7 ic, ^Jl^^fiK L tz'&. mfc L fcJS<7>^® \z E C R 7' 7 
Xv^H^ftL. 4f 14%flSc#-t* <k 7 ic LT t * $Lf z . §1 * ff^^ L tz%. \z , tK*#H 

7s§ <St#i-S=k7tcLX i ickv^„ 
[0129] 

C ft ^ ^ r- h m*i i: V - X • KM> MffiT- J^tfJ:7lcL/2tC^lC*>€>. Z <7) =(; 7 ft 
M^ktKtTf, r- h mUlcpff ^^«EE (DC. m X) ^Bd^n LT^W^ft^Ji^ 

T k LT^Sj^^^mHT^k ft*. 
[0130] 



VC O <» s 0>i X_ td. ^ iaj i V B'j/j\ ^ o ; K_ „ 1 V £ _l >v_ y — ^ Eg. 1^14 1 i u /X W 

1 1 7 i'MSii, V - 1 1 6 117 6*. ikJl^fb 

4trm 1 o 4 icsfctu ^n$Hb^Ji i o 4 cD±.\z$&mm 1 1 5 £<<v lt r- k 1 1 3 

frMf&Ztirzftmb LTt «fcv*. 0 1 1 (a) , 13 1 1 (b) le^f =fc7lc. *fe^ 

i o i a^fflv^i^cLTtivj. c m i ic isi-tzt&mm 1 o 2 a ft < 

3*«te*1r-*'&2£#i%fflv^ CcoJilc, EI 1 lC/p-t*feif»Ja 10 5, f&H 
tft^i 10 4, V-xtH 0 6 , KM>«il 0 7^)ilS4ieit^ i^cLTt 

[0131] 

c^iCckoT. wuti^v ^^^>aiffl*»Hr(*fc fts, &m&{tmm 

10411. 6 3 8 nmT-IlJSL/h t §<7)ISJff^)b*2 . 6 3§JgT'7t« !CjgHJiT*> 

<7>fcmb*~$mt% z„ * f z . &mwk<kvtim 1 o 4 % , 1 o~2oonm^^T'f*fe^% 

[0132] 

ft*?, K/y^jy < ft £ t3 tr at *i«i< * *> &tn.&±% < * 5. & 

p^nirft^o &mm<twm<?>mmii*m < %z t . *>&im<n&mii.i3*±z < ft 0 

» S/Nlt**fc ») Jt< ft So -7? . ft < ft *) . 'J - f«8rt**3^iB(« 

Icft-Sfc. > * ffi^^ffjf Li< ft 3 tftle. * 7 ft flgtf>JBctft < ft *) . S/N 

Jt6»t 9 H< ft£. 
[0133] 

^WgHb^JSia, ftil Onra^IJI^nttiv^ * > ^ .H ic 

ItSfitftftfc^Jft-tftli. &JSSKb$/Jl It 2 0 0 n m <fc *) W < Lfc^A»«kv^. HWm<b<n 
^Sft*>*SS» ^R^fb^fi^J? 2 ^3 0^1 OOnmT'Jbtiff, Ell ic 5^ f *8 HSffl^F 
SR^^ttf^^aKSn, Sett® tit, £«ISHfc«fo IB 5 0 nmi: L fz t Biz 

[0134] 

mmz. &mmitmm<7>T<7>mmmiz3s^x t . * •> $?®ftJij?i>*?¥fti-6. c^^j? 

lc o u T . A 1 9 - Y v h . Si?-yn, Ta?-rntffli»tECR^'<v?S 
IC Jc *K §*Al 2 Oji, Si0 2 I, Ta 2 0 5 I§y'J a > £ ffi ± lc 0 1$ L fcJS^-fc 
^Jlcl^B^-tSo -tie&Jg&fc*. Fff£<7>HJ¥lc0fifc£ nfc^flSi: L . # * <oPj|<50 ± ic A 1 «b 
ft ±.&mMii*Ml&2 nrzftmt L. ^ -J =>S*ifc±8P««i:<7>Wk:«JE%EP/jnLfcfc 

c *i ^>^«iSt»S<o^*a: ,012 lZ7jk~? 7 ic ft h , 
[0135] 

El 1 2 ic^f «k 7 , &mm * ffifc-t Zttmiz * ») ll'gSi'S* *) . IJI^f u » ir 
'J - *«fliEa** < atti"C«aiiB*ft*^S < ftS. -^j, < ft S i: . «fftfBStt/Jx 

$ < ft*o ztia. ^/?^^>^ *)w^t. mmm t Lx^n^^rnhn-t N Aii?**j?v^jt 
^.i^m#fliic en^jn $ n^«jift»/jN3 <fto. s/Ntb**i:»?ic<<ft'9. 

[0136] 

- ?mm<n>mm-&%m'tinit. a i 2O3K. s i o 2 i^fflv^ii^a, 1 

Jli'l-SnmggiUu. T a 2 0 5 JI<7> u , 3 n miil ±.<7>mmt)*&n It * -^r 
» Sttfft^TvS 3 *>ftS%%«-f ill*. Ife^H B20nmJ;9ff<Lfc^ii'j:u. I%BH^ 
«b^>^8*<^^*. S i 0 2 tTa 2 0 5 ^'bi^$ ti £&&JI <oJS^ . l)l* 1 3^5nmT 



Cn A L Ire*, n RU Xll /w A S A / V J | y fj~ yfc g^v O /J L /w o 

[0137] 

iXlc , *fe*ilS 10 5%. El* ft 7 > 7 k ~Wkit-> 'Jn> <50^J?!b* 5 n m<ng>mmfr 

hffif&-?& z t iz^^xmm-? mrx-it. t&mm i o 5 E»ft ? > 9 >im 

. s.m<t9 > 9 >\,m<r>m\znm <* ntz 3 mn^Ji^ico^TSiBjji- 

[0138] 

±ifiR£*£*lc o ox^i- k . mi ifi L fcE C R v ?i£ic J: »K Six 4 2 O'C 

£ ilfc. HI 1 3 ic^i" J: 7 tc » x 'J n > to* «b * S **R 1 0 1 Jb ic. ^ffcv 'J 3 > H 
121kBikTikSi i: t*»<fc!»fc> «r * »ffc«WJi 1 2 2 k ?H ES IB -A- L . & 

WiKt^Ji i o 4 to*ff£/£3 nfci* as tis. 

[0139] 

Cc7>J:7lc. >- 'J n ±££«|fcffc«foJB l 0 4 to*^/&<? ttfcttflgk -t * k . c ti 

Affile, Ji^Lf-ck 7 & 2 M^iHb^fl to*M2 *IT L£ 7. ftfc. BikTik 

s i t*%t*mitwi<nmit. mmtoizr>f£2 fitzWcit^ -j a >JB*>±k:&iiii*rt:<toJB 1 o 
4>t-, 'J3>n 2 i itmm^to*3 . s k/jx§v^c kto*^fj®$n. &m&<t%a 

7ic^r»). ^wstfb^w i o 4 tmjEto*^K§ n&v^j|g**^j®3*is. ztz. Wkitwm 
i 2 2 a. wmmwfc-zm&znzM'&izffimtKz. znhcoztfr^, &mm<tmm 

1 0 4 %JF2/£i-£if x 'J 3 > k <7)/xPE*Jfl]ft!J L . Jtl^m^<^ /Jn 3 wBHfc ^ ') a > Jb*ff2 
[0140] 

r/Bic^it hntz'i =r-*? utz tcr>&mm<n±.\z. &m&<twm 104% 

ffii)*Wtit$ fix =E 7 * n ^ ^ffiftl. 3 k to'^f fflS 
[0141] 

01 £ x a >mwi<7> ±.izm&<tm\z i 0 -»fb^ *> ^ ym^Mf^^tirzVtmt l. 

c<7>±lc. HuiEL^E ?atci iJf 2 0 n migJgco * - ^ Atil to*?^ 

^^nrc^flik l % z<7)±\z, mmum*4 5 o°ct LrzVtmx. ^?xtf?>u 

4 \Z7Ts-? * 7 tife. m 1 4 lc^i-m^Simit^K<?>^.lB%)ti^^ic H 1 5 

IZtf L T & . 
[0142] 

SI 5lc^i"J;7»c, —Mlti/ 'J 1 0 2 a^)ltc*f-7^i)^55y- hfi 

1 0 3 to*0ffc3*i. C<7>_Llc, BikTikRu k * # t? m<t%l h * -5 §£B5 Jl 12 3% 

, ^mmitmm 1 o 4 jb*^^^ tiizfti&frWLmz tis. 1 2 3 a. eds (x 

*i^-HIXiH) fl'J^lc i: 0 , RukTikBi k % # t? ^fb^T- 3b Z> Z k to^fil 

mztiT^z. zrz. &mmit%dm 1 o 4 <7>it® 1 2 3 sh-, 1 0 n 

[0143] 

/a-ei* a, /*^-nB«3&<?>*fe«sjs k:« a l/zo &mit9>9Ji<7)mti*r-h mm 1 03&v^ 



HSt IL. U~ Yli 1L C* <*• / '<i <S> o «K x SKIRBC i V 1 (. f / ^ mi k o w O (A /'U> K. * •© 

fis«x-§ & ± 7 ic fifeoT. r- Km® i o 3 Jku&mmitwm 1 o 4 t^waic^ 

£SHfc ? > 9 >l> <^m<r> AT «t J: v> . 
[0144] 

tfuc z.m<t9 > 9 >\,<7>mfrhmr&Lrz%&&m (t&mm 105) fcffl^fcHJW^ 

n m ^ ^ 4, 

Wkit9y y^ll, «J =1 >JB. > 9 * Ji <?> JH lc ft ffi LTffilj? 5 nmgl^J: 

Lfc«fe»Ji6*^^5*ifc^flgi:-r* 0 Cti^^S-Jltt. 03 (c) Sfflv^SILfcEC 

[0145] 

* ll§kK<r>E.&<t 9 y 9 >vm , ~m<t-> 'J 3 > Ji , £8Hfc? > 7 ;uJI jb*JL«b iifc. * . 

smn^mit. nmrn^n.^n-t , imiz¥i*izMfc$nT^z> z tfrmmzntz. 

[0146] 

iXlc, ±^LfcftI8«^<^«fei»jgk:fcttSili^W^1±^IHSJK*K:ov-»TlftW't*. * 
5\%}cr>ft'&\t, iXfc^-T ( a ) . (b), (c), (d) <7)4~><D*ty~7'i'&ftMLTM 
MLfz. tL °f . *fyy-Ji ( a ) it. i5fe# Lfcp^y 'J j > ^flx<?> ± ic » £&ffc 9 > 9 *,m 

. -$Ht->M3>n, %.mit9 y 9 Jim<7>m\zmm $ ntzmm 3 nm=gj^<?>^isii)b»^^ 

SilTV^i^Tfti. (b) tt, iftfr Lfc pf^-Jn^SftwiC, Z 

Mity 3 > W . £$HL7 > 7 a, H , -g&fcx «J 3 > JicolKlcftJI $ iifzmm 3 n mgg 
co JI frMfS. 3 tlT & t T £> £ . * , > 7 4, ( c ) tt . )5tif Lfcpff^y 'J 3> 

& . £ ft. *Y y ~7 A, ( d ) It. feW Lfcp»y n > 11^ ±lc . SBtfl: 9 > 57 ;u ^ ib £ 

[0147] 

ff^^ $ ti/i^fli t l x i> y 3 yrnmt ±gp«flg to^tc, 0f ^<^«j±^ ep^jn LTiaaESgs 

[0148] 

±.i&Lrz&*fy >i-&m^ rzm $k*m 1 6ic^-t, 111 6 co c c ) ic^^*itv^ 

(d) lC7Fi-ck7lc. E^ftl? > y it jb^^^^^Jltt. $fe^'l4)b*®<. ffi fc» £ 0] fln m JE 
T-7^ S ^miTtmS t5-)Tu§, 1^, * > 7 P ;u ( a ) 7kV > ji ( b ) tt , 
(c) (d) 'Srlf 1± t 'Sr^o c ti «b co^m h W h * «k 7 ic , ~» 

<t*> % ) 3 y com-%E.m<t9 y 9 >i c^mx-m^ iz^mmm<m&um it . ^mit9 y 9 >i&n 

[0149] 

fciz^-miti< ') 3 y <nm*m.mit9 > 37 ^^>fB-?i^A,/^^-mwn<7>ii&iKiB%mv^^ % 

n t)*Mf& ^nrz^mtL. z <r> ±iz. mm l tz e c r * ^ v 9 &ic & *> , 1112 onmg 
Lfe <k 7 ic, s.mit9 y 9 Jim, -m<tis nvi, s^^l y > y ^js<^wncftns $ nfc 



rmi^ o 11 in t± /;s*. TOl^c/S w- ;i>;ja e >i l /w n/viKS <_ * -o » /Aiw^ 35 iia um. « w- t <i v ^. nsc^wium 

[0150] 

mi o 3 <?>±ic . ebhl? y 9 >im i 24, -mitts *j ^ >ji 1 25, sgHt 9 ^ 9 Jim 

1 2 6 tf> MR left IB 3 ftfc*£»JB 1 0 5 jb*ff2/&£ ft . *fe*iJI 1 0 5 <?> -hlc^H^ft^JI 1 0 
fl n m t - / T' f tl ^ ttlT- * § . c <D £ 7 lc, 13 lie j^-* H^^^^ * ffifft^ & if 

ft -5 J; 7 ic & 5 . 
[0151] 

IcEfll $ ^SJi^tLTliu. tfij^li. 019 (a) <75-SrfflEI&VEI 1 9 ( 

b ) co^mmiz^-tmx'it. mm 3 o 1 <n±.iz$&mm 3 o 2^Aur-h t n 

- F»3 0 3 fc*EK3*U C ft ^ <?> _t £ , «f£<^BBHTEJy 3*lfcatt*>*6«Jf 3 0 5 ^ 

^^^wiefb^n 304 **es$ &&tmm\\Lmm 304 <7>±ictt. m v-^ti 

3 0 6, KM >m« 3 0 7 fc*E?U 3 iifui. &^flg£«Jf 3 0 4 <7)±lc Jju 

T , "7 - h* m 3 0 3 fi it & ;5 fcllc E*U 3 ft T * 7 - * fits 3 0 6 Ic ftil L T 7* u - h 

i3 i 6 *>*}§^ s ft , mm snxv^Hn^ ti 3 o 7 1 *ei§ lt^-v h»3 1 7 

, Ztz. HI 9 T* li x §7- u - h L < ti tr -v h »l|wf*%KS(t5fcft, 

frm\z£kmmitmm 3 0 4*s#iB$tttsiLTv^K cnicR*t^T»tt«r<. 

[0152] 

^js^hl^ji 1 0 4 icpfrs<5omjE*>*Ep/jn $ ft^-^^t t x ntfc-zmL fz 
m.'&\z. k u -t >m* 1 0 7 i: r- us 1 0 3 t<7>m\zpf\fe<nmi£ cm*.t£+ 0 . 5v 

[0153] 

#j*.tt^_Lie««wic. 1x1 o _! a*^ixi 0 -^A^m^m-m^WiL rz'&i*nm& 
h^s < aMttiT^s. cftic^L. ±iemffif^ic 1 x 1 0 - 6 AW±^mrL^rLt 

^tt. t(fEftS«aiM**7^S < * ») (WxtfO. 7 mA) ifttt^.l^ Zc^: 
k^'bilB'b^Sti^lc, ^W&ft^JI 1 0 4 tcfclt-SfeJ/C^fLtt. ^W^MJi 1 0 4 ic 
W,tL fzM^tlz i oTttfklv ffiftiatt.tei: <ft » I7t 1* fti i: <?) 2 ^ <?} Jft ft fft "T £ o & 

oT . m 1 ic^-tH^T^T U v MB\z £ *) * y * v *mw-t Z> z t **DTflBT*>* 
, m^TUc «k 0 ^ > ^ 7 ^ feiJil f -S C t ^ Hp ftgT- S . 
[0154] 

* fc. ^-^ x«j£ic «k •) . ^Riefb^js i o 4 ^sj5t^ft^^jiiT-§ -s, mm 
vtm-ziz&mmitmm 1 o 4 t>*n&tjLVtnB<?>® 1 tc^-rm^icshr m 2 0 ic^f * 7 t 
. &-f. y- hmm 1 0 3 (ie«««j) kKM >m« 1 0 7 emmffipj) ir^p^tc. m 

co^ji xmffi (#Jxl3:- 4 VT- 1 0 ix s ) * 1 Ejep*jn-*s t . fficffictat^Wi: ^-g>» 

±iem«p^ic ie<^^-^ >^mjE (mz.iz+ 5 vt 1 0 M s ) ^issc® (#1^.1*4 @) 
en 7^q -r ^> tm&tn^mt 

[0155] 

0 2 1 tc^-Tck 7 ic^fb-t^o 13 2 1 lc^i-£ 7 ic, W^^flSTttSJJRJS^flBT*)* 



*«jbe%is8c@ep*ii]-*-* c t x. m&txwimt ft *) . lEmjs^ ^rummr^ >i x^ep 

^^hhh ^^en^n-t^ c t x, mi (num^m?*. r*y j rt7 j 

^^fls^^fb^ -it , j <?>^flg^^ r*> j nvtm^&itz *tz> z t ^mx 

do o 

[ 0 l 5 6 ] 

^vftlc J: 9 !£fL£ -tt & C t b*T-§ &o fjxli. + 5 VT* 1 0 M s , 4 0^>mjl^;u x^EP 
tfittflg^ t&1t$ -t±£ z t &*T-§ %tz. Z<r>^m\z, + 5 VT 1 M s <^^vwn-;u 
flglc . - 3 V h {ftuitff kLflOOMS^'H^tlOO 0EPftii-.z> :i:T\ i&fficJjnL^ 
[0157] 

£ , fll*. 8\ H22^y-y>x tc^i- =fc 7 \z . y- v mm 1 0 3 \zM<t>^ji x t ]E<f>^ 
>i x h ^SicEp^-t^ : tT*, v - ^ift l 0 6 J:r-h mffi 1 0 3 fcc^P^^fifjt^ — 
H&VHM >m« 1 0 7 i: r- h mffi 1 0 3 tf> W *> JB; tit t - F Jb^fbL . z*UC?t/£ 
L . V - 1 0 6 t H M > ®*i 1 0 7 i:^)^lc rfeft * «flft<z> t^^lj; t 7#;l}: 

% x 355 lc *JJ 9 m *. £ Z t b*X # £ . 
[01581 

tit. *mm.<r>j&m\zisi'f2>&mwk<t®m 1 o 4 *m^tzm 1 ic^i-n^^^Tic ^ 

ti\ V- YWm 103kHH 1 0 7 ( 10 6) i: W ic iftfliE«JBE* EP 

/jn l i: § <^mrt-mff!ff m 2 3 ic^-t * 7 je m <r> ep w mm&'m it ^tt-s c t 
T-m% z&i&tJiWimizmt-t s, c*i<b§ ^^^flgtwttxL, v- * • k u >raic»tft 

S«tft«K: 3 -otf^flg ( 3 ft) C^Jt^-. flj^tf. SgAiiS LHUEEfc 0 . 5 

Vggi:t^C):T\ K U ^ > R8 IcSiEtl * fcflEMlC 3 ft <?> #t fti £ IS £ £ c t 

^^T-§ #^flllcS^^ l±-5Hulcii, - 2 V^mffi^r- Ml l 0 3 ep Tjn L 

[0159] 

^^f, -^lcBi 4 Ti30 12 ^*a^li. -<n7*x^>( hl^ xvx||ll)|<7)i}|i 
S D^BI^^^mtt^milJ £ tl&v^c i: fe**D<btiTv^. B i 4 T i 3 0 12 *^«lJftd 

firzm 7 \zm^-tz>mr&<r>4ttmwcitmm (&mm<twmm) tcfcv^t. 

4 0 nmllTlciS tnffi.ii*&< mtiz * 7 »c * *> . W»«r%»l«'tti>«»flJ $ 

*l4v^ CtUcttL. 01 iC^i-HJ^^^^^^^LTv^^Jl^fb^/JS 1 0 4 tt. JRj? 
tMOnra^g^TJK^SL ^H*.^<?)^flgT » Mil Z> Mffi, ( PJJEffiL) fe»/J^ < ») 

[0160] 

HI 5 ft iricfj^f €»^^^^W^<b^»^l±. fJ^«fliJ¥ib*5 0 nmW-hlcj? < , %8I 

mttfe*^ $ nxmgrL (fij^ft) v^js^-ic i±» -^^ft^sim#i: imt* ic. m 2 4 ic 

=k 7 ftm^«JEE^f14^^-t. ft*?. ^i«ft%8l«tt%jSK3S?S ft v^if^-ic fcv^T t . 
Zcry^^TT.-f ^co^j 3b%„ [3 2 4 K ^ ~t * t£Bfl -6 s Jf , 0 VT* 0 A^Ditt 

47li*i^!bMcii/in LTu < ** % + 4 V M±.<7>m£*W1iu-tz tnmi.1)*±£ < ft *) . +5 
. 3VT-+2. 5 n A*>««Uft fc*»Eft * ck 7 ic ft 
[0161] 

ktti*^ m^fe'SittlftuffllSj^^tt^ i: 6 J: 7 left 15iJx«, *ffi^ftT^l±-Sit 



. 1 n ASSL fr-cfttift < ft s . L . EP fin ~t £ Mff ^ OVtctftTStf-Si:. - 0. 5 

n A^mmt^n^ * 7 tc 4 s. $ m^>*ff fcepfln lt u < t , - 4 vt- 

-2. 3nAig« - 5. 3VT--2. 8 n A nm<7>n nmftt frffiitl Z . Z<r)tf:mfrhn 

v^ra^!tl14^UJ:7t45. 0J*.tt. -4VT--0. 5 n AS* L *«tftft < ft * . 
L^t. EP/JDi-S«JEE^ 0 Vlcf* £ s + 1 n A <?)iE*0it jb'SrLtl S <fc 7 tc ft * . 
[0162] 

< *n <o *lTv* 5 . L L ft *»«b % -^>tx^'j>-x«.i^^^^3j§icj;>)3 0 fHS?t 

[0163] 

-««ik:WJE*»Hv^l6J»lli^%»«#JRk:fcv^Ttt, 5 v ^m*. z> isi*«je* ep 

fcJS^lco^T&TlCTr^. 02 5lC^fJ:7lc, + 1 5 V IT'EP^JD IT t , 10 _9 A5g 
**>ttC5J>ftWBEL**«mfti**>«. C*lJa_ttf>«ff*E|J*ni"** k.m*k:*«E*«aE*i* * 7 ic 

m$i%\z±B ft«at*»atn*«»fc ft >> , 2 -3]ajb*>ftffim%ftott»tt#<bftftv*. 

[0164] 

W±fc:»«iLfc&ffittflck:*lt -Settle** L, EI 5 . 0 7 IC #J ^ L J: 7 lc . TBi 4 
T i 30i2<^fc4fe*ift©aj8lcJfclfcLTift*Jft* ? > * £■ t? II fc> <b ft 5 ggBJI co 43 ft 
%Z ~ 1 5 nmgg^It^B i 4 T i 3 0 , 2 <?> M H ft frftWl L T &JR &ffc4&^J|S J 
a. J&J14 0 nmSSw«Jg?ii, 0 2 6 iz^jk-f £ 7 ftmrt«JEE^'l±^^i-. £ i\ 03 
£ffluTl£Bfl Lfc «k 7 ic, ECR^'<^yaicJ:») &«SHt*&ni 1 0 4 %0»&L. EI 3 ( 
e ) lC7F-r=t 7 ft^T^ff^^ Lfc#]»j<7)g:R!f-Ctt, + 1 4 V HT-mjE^EUfln L T *b . 10 
9 A^S^)^^ftmrLL irfttftft v^Sfv^*^BtJE*^-t*t«li: ft o Tv^ a 
[0165] 

$ <blc. +1 5 V&±<7>«ffi*EP2m-*5 0 2 5»C^Lfc!|ftti:RI«lc. ftftlcttftE 
fe*«t*lS J: 7 IC ft L *>> L ft t)*>h . ^mWcitVum 1 0 4T-IJ, mm£*£\)fti LTnfflt}* 

wmzvtmt ft -> rzmzn<7>mm-&B\\ija'? s t . - 1 o- 2 A=gs<7)m0rt)b*3ittis epftn 

t^t^tfft-2VlgU^J:, ^fc«»&fc*«tftftv^fitft<7>:|K.Wfc ft c*>& % 
C<?5^J|g^'bjE<?>«JE*EP/ni-t4 , iE^^&fa^flg^m-rtmidEifftt i: ft ►) , + 2. 5 V 

tt T £> S „ 
[0166] 

& .tic ft AH L fc =k 7 ic, *^«E<5O0flg<?)^Il^fb^*ftllJ, 4 OnmgglU^lJli: 

fev^Ttt. mnm&<7>±%\,*i$.m%]iti\vtmAzt5\,^T . +1 5 viscoiv^fff^Ep^t^ 

CtT, 0 8 ICTjs-t <fc 7 ft . ««fift««ft«JE«tt**ft*3 tiS J: 7 IC ft £ , C <?> «fc 7 IC 

ectrical Orientation: EO) ^Jitof^c ttfi, ^W^fb^^ 1 0 4 U , mm^m 

< «MWftWJff6»^v^<|gT^fli LfcttJKTtt, E 0&lII^i-6 3 t itu M L # ft 'l± 
^^i"=);7tcft»). 01 IC^^HJSTm^^tftfP^limi-* C t frasmt ft -S>« 

[0167] 

±*ELfcE O^IIU. 1 0 V^®^smjE^m^lcEP^n-ts c i: icft^feaso. #J^.tt. 
tmft LT0 1 lc^f£^f if $f^LTv^tlT-E Oi^Il^f -Sit 



v i/il -a. 'zt ;w. x AV"^ov/cvvy_L.-|N/u-\ — unr •> - 1 ■> ^ •< i/il -a. /ts j-a- vj ha rM*n c 

[01681 

Ctf>x*;i,df-$HtfHu ^mik^^^mStc illeVii^ll 0 e V <?> ffi T- M W ^ m 

t mm t h v<om&M*#E£<? -es c t s. & 

o T . H 1 ic^-tHJW^ffc^lcfeuT * r- h %S l o 3 ic *K*&<7>- JW* -/ 7 X 

v U<?> m jHU\z m L % 7 - xift 106&WHM> 1 0 7 fc* 7' 7 X v SS£ co ^ g& 
JCBiS^tlS^flgii-rniJ, 7' 7 X vtTt4"7>^% a^bfE^-* E O 81 lie '.Kg* 

«JBE%&J18Hb<»JBI 1 0 4 tEP/ini-s c t fr^Smt 00 ti\ A r £ £ i" £ 7" 

7 Xv "ttT^^tBatt-ts ltft^S + ^fcvnSv^fflTE 0 8LH* 

tick a* or 

[0169] 

<5o^.j^^i^^icxt lt. mm\zE omm^-th z 1 1 ht^t&s. 02 7th. 1325 c 

[0170] 
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